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NOTICE. 



Having the largest and best assorted .Stock of Mathematical, Optical and 
Philosophical Instruments, both of foreign and domestic manufacture, in the 
United States, we are enabled to offer unequalled facilities and inducements to 
intending purchasers. 

In ordering Instruments and materials from this Catalogue, it is merely 
necessary to state the edition and the numbers of the articles. All former 
Editions are superseded by this. 

All instruments and materials sold by us are warranted perfect for the 
purposes intended ; and if not found so upon receipt, should be returned and 
exchanged for others. 

TERMS CASH. 

The prices throughout the Catalogue will be strictly adhered to. 

When no satisfactory Philadelphia or New York reference is given by the 
party ordering the goods, the money should accompany the order; but where 
it does not, (either from want of confidence or other cause,) the goods will be 
forwarded by express, with bill, C. 0. D., (collect on delivery,) provided a 
remittance equal to one-third the total amount of the order is sent with it. 

No order for a less amount than Five Dollars will be sent C. 0. D. 

The Express Company's charge for collecting and returning the money on 
C. 0. D. bills, must be paid by the party ordering the goods. 

The safest and most economical method of remitting money is by Bank 
Draft or Post-Office Order, made payable to us. Where neither of these can 
be procured, United States or National Bank Notes, or Postage Stamps, can 
be sent by express with safety, the sender prepaying the express charges. 

Goods ordered to be sent by mail must be prepaid, and the return postage 
included in the remittance. 

All packing-boxes will be charged for, and all goods will be packed with 
the utmost care; but no responsibility will be assumed by us for breakage, loss 
in carriage, or other damage, after a package leaves our premises, except upon 
special contract. 

JAMES W. QUEEN & CO. 
Philadelphia, October 1, 1876. 

N. B. — Liberal discounts to dealers. 
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CATALOGUE OF MATHEMATICAL INSTRUMENTS, 



CHAPTER I. 



MATHEMATICAL INSTKUMENTS OF BRASS. 

FOR SCHOOLS. 






<? 





00. 



5. 



14. 



No. 

(in. 
0. 

1. 

2. 
3. 

4. 
4.', 

5." 

6. 

— 

4 . 

8. 

9. 
10. 
11. 
12. 
13. 
13» 
14." 

15. 

16. 



16. 



Wood Dividers, 13 in. long, with crayon holder, for black-board drawing. 

Do. 16 do. do. do. do. 

Do. 20 do. do. do. do. 

Do. 24 do. do. do. do. 

Do. 27 do. do. do. do. 

Do. 30 do. do. do. do. 

Do. 36 do. do. do. do. 

Brass Dividers, 31 inches long, screw joint. 



Do. 11 do. do. 

Do. 5^ do. do. 

Do. 6£ do. do. 

Do. 4| do. rivet joint, 

I»o. •■">.', do. do. 

Do. el do. do. 

Do. 4J do. screw joint and pencil leg, . 

Do. o] do. do. do. 

Do. 6i do. do. do. 

Brass Dividers, 4J inches long, with Pen and Pencil Points and Length 

ening Bar, ........... 

Brass Dividers, 6 inches long, with Pen and Pencil Points and Length 

•Miing Bar, ........... 

Brass Dividers, Needle Point. -H inches long, with Pen and Pencil Points 
and Lengthening Bur, . , , 



2 

■h 
2 



Prick. 

$1 00 

1 25 

1 50 

1 75 

00 

25 

50 
25 

30 

::s 

45 

20 
30 
35 
40 
50 

so 

60 
75 
75 
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19. 



No 



17. Brass Dividers, Needle Point, 6 inches long, with Pen and Pencil Points 

and Lengthening Bar, .... . 

18. Brass Divid 3 inches long, with Pen and Pencil Points, 

19. Brass Bow Pen, no sprio ...... 

20. Brass Bow Pen, with adjusting screw and spring, . , 

21. Brass Bow Pencil, no spring, ...... 



I'kkx 



$1 



00 

60 
60 
70 
60 



26 



2( 




22. Bras- Bi ag Dividers, 

23. 1 Proportional Dividers, divided for lines, in case. . \ 

24. Drawing Pen, black handle, .... 

25. Drawing Pen, ivorj handle, . 

Roulette for Dotting Lines, ••..."" 

26$. Do. do. with three wheels, 

27. Furniture for Beam CompaSl Brass, will, adjusting screw. 'in moi 



case, 



28. Double Drawing or Railroad Pen, for parallel lines, brass mouuted 

29. Fox's Patent Lead Holder, for pencil leg of Dividers 



6 



00 

20 

66 
86 



60 



■MH 
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FOR SCHOOLS. 
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^VZ:^7^° m N0< " '° "* " fiUed ""'' F - '''""'' ^ "older, 
No. 

4a W, ;;;;V;" ; rsSSf pair '- i,,c " DiTide "- wtth Pen ;i "" p ™» **•* PR,OT ' 

Wood Box; : nnmg pair \\ inch Dividers, with Pom and Pencil Points 

^ and Lengthening Bar, No. 1 I. 
Ebony handle Drawiltg Pen. No. 24. 
Crayon Holder, Horn Protractor and Divided Rule. 90 









50 and 51. 






&0. Wood li containing pair of v. inch Dividers, with Pen and Pencil 
Points and Lengthening Par, No. 14. 
Pair of :■>'. inch plain Dividers, No. 5. 

Pen, v i 2 1. 
Horn Pi ictor, No. 301. 
Crayon Holder and Divided Rule, 

61 - B€M 5 j ' containing pair of 5$ inch Dividers, with Pen and Pencil 

Points and Lengthening Bar, No. 15. 
Pair of 4* inch plain Divid. , No. 6. 
Drawing Pen, No. 24. 

Crayon Holder, Horn Protractor and Divided Rule 

52. Same as No. 51, with Parallel Ruler. 



1 16 



1 60 

2 00 



ft JAMBA W. Qi KKN & CO., Pfl JLADEM'H I A. 

55 Rosewood Tiox ; containing pair of 6 inch Dividers, frith P« 

Points and Li honing Bar, No. 15. 
Pair of 4i inch plain Dividers, No. 6. 
Pair of Inch Dividers, with Pen and Pencil I oints. 
Di en, No. 24. 
Brass Protractor, No. 30<>. 
Horn Protractor, No. 301, 
Divided Wood Rule, 

56 .„,.• as No. bu< will, the i.^.nimrntssetinfitruy.sothntcolors.&c, 

may be pu 



PulCK 



$2 65 
25 




■ ■ I ■ 

67. Rosewood Box; containing pair of 8 inch Needle P« nl D with 

Pen and Pencil Pi tnd Lengthening Bar, No I J. 

Pail Of •»■' inch plain Divi 0. 

Pair i l] inch die Point Dividers, with Pen and I 11 Pfl 

Drawing Pen, No. " L 

liruss I i, No. 306. 

Horn Protractor, No. 801. 

Divided « 1 Kuie . 



a 26 




58. Same as No. 57. but with lock and key, and the instr | et ia 

so that colore may b' 



tray, 



3 75 
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62. 

No. 

62. Rosewood Box, with lock and key, the instruments set in a tray, so that 

colors, &c, may be put below; containing: 
Pair of 6 inch Needle Point Dividers, with Pen and Pencil Points 

and Lengthening Bar, No. 17. 
Pair of 4\ inch plain Dividers, No. 6. 

Pair of 3f inch Needle Point Dividers, with Pen and Pencil Points. 
Spring Bow Pen, with Needle Point, No. 20. 
Drawing Pen, No. 24. 
Brass Protractor, No. 306. 
Horn Protractor, No. 301. 
Divided Wood Rule. . 



Price. 



4 50 







G4. 



64. Same as No. 62, with the addition of a pair of Proportional Dividers ; haa 
no brass Protractor, but has wood Triangle and Irregular Curves' 



7 50 
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CHAPTER IT. 



MATHEMATICAL INSTRUMENTS OF GERMAN SILVER, 



FOR ACCURATE DKAi'l 



',) 



66. 



CJ. 



»1* 




i 



f 



72. 



ITo. 



Divider*, German Fih I inchea long, 



66. 


Do. 


do 




'io. 


do. 


. 


D 


do. 




do. 


d 


. 


Do. 




1 


0. 


do. 


1 


Do. 


d. 


4 


d< 


do. 


70. 


Do. 




5 


do. 


do. 


71. 


Do. 


do. 




do. 


do. 



MJ. German Silver Plain Dividei ches I with h&ndli 

72. Dividers. (Jerri: r, 3 Inchef long, with I 



Points 





ran 


• 


$0 70 


... 


80 


. 


1 00 


• • . , 


1 25 


with h;iir spring 


1 25 


<\ 


1 80 


do. 


2 


B, 


76 


■ 





2 60 
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- 




73. 



75. 



No. 

73. Dividers, German Silver, 6 inches long, steel joints, with Pen, Pencil, and 

Needle Points and Lengthening Bar . 

7k Dividers, German Silver, 5 inches long, steel joints, with shield for pocket, 
7:".. Dividers, German Silver. 5 inches long. Steel joints, with three leys, 



Piute. 

S3 25 
1 50 
3 5Q 




77." 

77.', 

77| 

78. 

78£ 

79. 



PropOTtionttl Dividers, German Silver, 6J inches long, divided for lines. 

Bisecting Dividers, German Silver, . • • • 
,., f three Steel Bows, Pen, Pencil and Dividers, in box, . 
. San a 77A, but finer finish and Needle Points. . . 

Spacing Dividers, all steel, with Spring and Adjusting Screw. 

I Patent Lead Holder, for pencil leg of Dividers, . . 

' Pocket Dividers. German Silver, with Folding Pen and Pencil Points, 



2 76 
1 12 

per set, 4 76 

do. G 75 

1 25 

25 

5 50 
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BO. 



hi. 



B2. 




I 



No. 

80. Furniture for Beam Compa German Silver, with adjusting sei in 

morocco ci 

81. Bow r> LI steel, with Spring and Adjusting Screw, . . . '. 

82. Bow Pen, German Silver, with Spring and Adjus ew p . 

83. Bow Pen, (u-rman Silver, with Spring and Adjusting Screw, and with 

Pencil Point 





$G GO 

1 ft) 

1 

2 50 



84. Bow Pencil, all steel, with Spring and Adjuring Screw 

85. Drawing Pen for curves, 



8& 

89. 



heavy 1 li neB , , 

4 to 6 inches long, medium finish. bin« , p<, n 
4 to 6 inches lonp •■ finish, hin^ ,,' 

Do 4 to G inches long. German Silver- fin* fin ilV I ■" 

and Protracting Pin, . . ' ™>*h. hinge 

■ 



Do. 

I 
Do. 



to Pen, 



•> 

■ • 



1 60 
1 60 

00 
40 

75 



JAMES \\ QUBEN A CO. PHILADELPHIA. 11 

No. 

91 ^jwing Pen, German Silver; fine finish, hinge to Pen, German Silver *****' 

l oint-. tor red ink. . _. 

2. Double Drawing Pen (see No. 28, page 4), .' j>« 

93. D 0U ble Drawing Pen or Road Pen, tor parallel line,, German Silver, " 2 76 

94. Roulette for Dotting Lines l r 

*5. Map P olator, for measuring the length of curved --. rivers* 

railroads, &c., on maps, each, _ ' ^ 50 

l&For Bozicood and Ivory S.-ates, Protractors, <v , see pages 38 to 41. 

*wf r iD? ' " p ° f tbe5e In?tran >ent 5 , can select the pieces, bv the 

nit «t « ' 25 t0 ' " • : "" 1 ™ ™" h ™ »*>** made to 

NllL at an additional cost of from $5 to $12, a. rding to th s of the boxes 

which are made of rosewood, mahogany or walnut, highly finished. 



FINE GERMAN 









FOR ENGINEERS, ARCHITECTS AND MACHINISTS. 




100 



All sets of instruments from No. 100 to 1 \_ fitted with Fox's Patent Lead Holder, 
JNo. tbh, when sold at retail. 

100. Morocco Box: containing pair of 5A inch Dividers, with Pen and Pencil 
Points. 



Drawing Pen, No 58, 



3 00 




101 



101. Morocco Box: containing pair of 3 inch Dividers, with Pen. Pencil and 
Needle Points an d Lengthening Bar, No. 72 
Drawing Pen. No. 



4 50 






■ 
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? . 




Me. 
102. 



102. 



Morocco Box; containing pair of BJ inch Dividers, with Pen and Pencil 
Point 
Pair of 6 inch plain Dividers, No. GO. 
Drawing Pen. No. 88, .... 



$3 60 







108. Morocco Box ; containing pair Dii B inches ] 

and Needl int and I thenini .r, No. I 
Pair plain Dividi 

Drawing Pen, No. 89, 
103J. Same i » „i.h ] j„ ul Bo i , lock ^ k(J _ 

and tray, ... 



6 00 

7 60 







104 



JAMES W. QUEEN Jfc CO., PHILADELPHIA. 
to. 

104. Morocco Box, rounded corners, tor carrying in the pocket ; containing 
pair of 4 J inch Dividers, with Binge in one Leg, Needle Points, with 
Pen and Pencil Point- and Lengthening Bar. 

Pair 4 inch plain Dividers, rounded points. 

Spring Bow Pen, Needle Point. 

Drawing Pen, Ivory Handle. 

5 inch Ivory Rule divided to eighths, ... . 



13 



$7 60 







105. 

105. Morocco Box; containing pair 5.} inch Dividers, with Pen and Pencil 
Points and Lengthening Bar" 
Pair of 5 inch plain Dividers, No. 66. 
Pair 3 inch Dividers, with Pen and Pencil Points. 
Drawing Pen, No. 89. 
German Silver Protractor, No. 310. 

German Silver Square, 

105£. Same as No. 10-3, but with Polished Walnut Box, with lock and key 
and tray. .... 



8 50 

10 50 







106. 

106. Morocco Box; containing pairof 5^ inch Dividers, with Pen, Pencil and 
Needle Point- and Lengthening Bar, No. 13. 

Pair 5 inch plain Dividers, No. 66. 

Spring Bow Pen, No. 82. 

Drawing Pen. No. 89 

106}. Same as No. 106, in Polished Walnut Box, with lock and key and tray, 
106j. Morocco Box; containing pair 6 inch Dividers, with Pen. Pencil and 
Needle Points and Lengthening Bar, No. 73. 

Pair •"> inch plain Dividers, No. 66. 

Pair Spacing Dividers, No. 78. 

Bow Pen, No. 81. 

Bow Pencil, No. 84. 

Drawing Pen, No. 88, 



6 50 

9 00 



10 00 




14 



JAMKK W. QUERN 4 00 PHI! IDELPHIA. 




107. 
Re 

M,7. \i i o Boi ; containing pali oi n< h i>> pi, w 
n. cdle Polnti nnd Ci up Lhening B 

Pi i B mm 1 1 plain Dividers, No i 

p in. I. Dividers, v Pan, P :«• Point, fco I 

2 Di Wo ho. 

German Hih i P u toi , So. 310. 

Oernian BiWor Bqoan ... 
Hi- game ii.-ii-uiii. -in i ' ... 107, in I id Walnut Boi, with look tnd 

kiv ninl 1 1 ...... 



• 



11 . 




Kill 



loo. Pol if hed Walnut Box ; containing pair 6} Inch D Pan P 

ninl Nrt-.Hr ! .1 Lengthening liar So. 7 

p i . nch plal Dh i'lrr-H. \«. < 

Pali c ch Dividers, with Pen, Pencil and 1 u no 72 

Kliriiitf How nitb Needle Point, N 

2 1> ' o. 8ft. 

quan 


lOty 6 a« No, i »Pol Boi aitn look 



I f>0 



I! 



JAMBS W QUEEN A CO.. PHILADELPHIA. 
No. 

110 * Po] "" [: "in. £ inch Dividers, with Pen, Pencil 

• idle I'.unts and Lengthening Bar, No. 73. 
Pair of 5 inch plain Dividers, No. 66. 
1 !l ••'• Spring 1 1 No. Jo. 

Pairof3inch Divid with 1' : ,1 N ee dle Points, No. 72 

S] g Bow Pi i, Needle Point No. 8 

2D No. 89. 

German Silvi [uai 

German Silvi r Pr r . . i . .\ . 310, . 



15 

IT.IC*. 



§15 00 




ill. 



111. Same instruments as No. 110 in a tray, and box with lock and kev 

thus affording space for extra insTrumer; ,r co. . . 

112. Polished Walnut with lock., , ini . ,. 

I™ ™& Ptn, Pencil and Pen Point an - nnff 

Pair 5 inch plain Dividers, No. 66. 

• ring Dividers. No. 7". 
Pair 3 inch ers, with Pen. Pencil and Needle i No. r> 

b Pen, No. 82 
2 Dr: No. 89. 

1 Red Ink Pen. No. 91. 
1 Road P 

Pair Proporti V . ;-;_ 

Protractor. l. 

Tn 

Tr> liar >. 463 or 466, 

l13 ' San 11L> ; ' l ' ; on of Beam Compass, No. 80. 



15 50 



26 00 
31 00 
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lo. 
114. 



114 

Polished Rosewood Box, inlaid, lock and key, with tray, leaving ice 
below for paints, rule-, fcc; containing pair n\ inch 
Dividers, with Pen, and Pencil Points and 1. in r i 

Pair 4} inch plain Dividers. 

Pair of 4 inch Needle Point Dividers, with Pen and Pencil Points. 

Pair of 7 inch Proportional Dividers. 

3 Drawing Pen 

Horn 1 tor. 

1 Wood Curve and 2 Wood Squares. 
Spring Bow Ten. 

Iv<."\ Rule, v in-iii- . 



ice, 



7 00 










JAMES \\ QUEEN A CO., PHILADELPHIA 
Vo. 

116 Polished Rosewood Box, inlaid, with brass edges, lock and key, with tray 
leaving apace below for paints, rules, &c. ; containing pair of inch 
Needle Point Dividers, with Pen and Pencil Points and Lengthen- 
ing Bar. ° 

Pair 4J inch plain Dividers, rounded points. 

Pair of 4 inch Dividers, Needle Points, with Pen and Pencil Points. 

i iiirot ,.j inch Proportional Dividers. 

Spring Bow Pen, Needle Point. 

3 Drawing Pen 

Furniture for Beam Compass, with Micrometer Screw. 
y inch Horn Protractor. 

Ivory Scale, 8 inches long, one edge divided to inches and eighths 
the other to centimeters and millimeters, 



17 

Prick. 



$34 00 



CASES 01 SECOND QUALITY GEKMAN SILVEK INSTRUMENTS. 




125. 



125. Morocco Box ; containing pair of 5| inch Dividers, with Pen and Pencil 

Point-. 
Drawing I'm 

126. Morocco Box ; containing pair of 5} inch Dividers, with'Pen and IVncil 

^ f oinl I Lengthening Bar. 

Pair of 5 inch plain Dividers. 
Drawing Pen, 



$2 00 



3 00 




12 



121. 



Mor< containing pair of 5| inch Dividers, with 

Needle Points and Lengthening Bar. 



Pen, Pencil and 



Pair of 5 inch plain Divide] 



2 Drawing Pens, 



4 00 
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JAMES W. QUEEN & CO., PHILADELPHIA. 







No 

128. 



128. 

.Morocco Box ; containing pair of 5J inch Dividers, with Pen, Pencil ami 
Needle Points and Lengthening Bar. 
Pair of 5 inch plain Divide] 

Pair of 4 inch Dividers, with Pen. Pencil and Needle Poiuta. 
2 Drawing Pens, • • • . . 



Pbjck. 



$6 GO 




129. 



120. Rosewood Box; containing pair of 5j inch Divi with Pea and 

Pencil Points and i ing Bar, 

Pair of 4£ inch plain Dividers. 
Drawing Pen. 
Horn Protractor. 



3 60 




130 



JAMES W. QUEEN A CO., PHILADELPHIA. 
No. 

130 Rosewood Box; containing pair of 6 inch Dividers, with Pen and Pencil 
Points and Lengthening Bar. 

Pair of -U inch [-lain Dividers. 

Pair of ::\ inch Dividers, with Pen and Pencil Points. 

Drawing Pen, 

Ri Protractor. 

Horn Protract* .......... 

181, Same as No. 130, bul with the instruments set in a tray, so tint colors, 

&C, may be nut below 



19 



I'KICK. 



$5 00 
6 00 




1 12. 



132. Rosewood Box, with lock and key and the instruments set in a tray, 
so that colors, &c. may be pu< below; containing pair of 6 inch 
Needle Point Dividers, with Pen and Pencil Points and Lengthen- 
ing Rar. 

Pair of 4.] inch plain Dividers. 

Pair of 3.1 inch Needle Point Dividers, with Pen and Pencil Points. 

Drawing Pen. 

Brass Protractor. 

Horn Protractor, .... 



6 75. 







^ 
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No. 
133. 



JAMES W. QUEEN k CO., PHILADELPHIA 

Rosewood Box. with lock and key, the instruments sot in a tray, BO that 
colors. &< ... may be put below : containing pair of 6 inch lie 

Point Dividers, with Pen and Pencil Points and I- (thenin| Bar. 

Pair of 4' inch plain Dividers. . 

Pair of 3j inch Needle Point Divider?, with Pen and Pencil Points. 
Spring Bow Pen, with Needle Point. 

Drawing Pea. 

Brass Protractor. 

Horn Protractor 



l'RI« 



: 30 




134. 



134. Roewnod I b lock ar, y. the instruments set in a tray. ?o that 

colon, A putfa Mail pair ch Needle Point 

Dividers, with Pen and cU Poinl 
Pail of 4| inch plain Divii 

inch Ji Point Dividers, with Pen and Pencil Points. 

Spring Bow I with Needle Point. 
Draw Pen. 
German Silver Protractor. 
Horn Proti actor. 
Irregular Curve of Wood. 
2 TriaDgles- of Wood. 
Pair Proportional Dividers, 7J inches long, .... 



10 



* 
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CHAPTER III. 



JAMES W. QUEEN & CO. ARE SOLE AGENTS BY APPOINTMENT IN 
PHILADELPHIA, AND PRINCIPAL AGENTS IN THE 

UNITED STATES, FOR THE 

CELEBEATED SWISS DRAWING INSTRUMENTS. 

Although there are several maker* of drawing instrument* in Switzerland, vet there 

but one manufacturer •• e instruments uniformly c up to a standard ol ab- 
solute perfection in quality of material and excellence of finish. The divider joints 

►rk regularly and smoothly, the points are carefully tempered and rounded, the 
l" ! " dressed to draw a smooth li t" any thickness in whatever position held. 

, " , ' , ' r E manufacturers imitate the form of these instruments, but cannot imi- 
tate their perfection in finish. 









148. 



I. 



l :. 1 . 



L52. 



■ 14;.. 

No. 

145. Plain Divid* tes Ion 

Plain Di\ i , 5 in. , each, 

147. I' >in Divide each, 

li-. Hair S jr Divide ;.l inches long, each, . 
•. Hair S prin \ Di 5 to 6 in< hes Ion each 

150. Divii , uuli Pen, P I. Needle Poii ILengthen- 

in - r Bar, 

LSI. D> . 6£inches long, with fixed Needle Point and Loose Pi i and" 

Pen Points and Lengthening I la r, 

152. Divid chi long, joints in each leg, with Pen, Pencil Needle 

Points, Dotting Pen and I., ngthening Bar, 



P ICE. 


$3 


90 


2 


25 


2 


70 


2 


65 




«..i 


s 


50 




7~> 


11 


00 



•2 ■>. 
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i 



% 






No. 



154, 




. Dividers, 4 inches long, with Pen, Pencil ami die P . 

li>4. Dividers, 4 iacbes long, with fixed Needle Point, and Pen and Pencil 

Point;-, changeable, 

154}. Fox's Patent Lead Holder for pencil leg of Divid . 



Pan i'. 
00 



6.25 



■ l . • 

















riders, 4 inches on R , with two fixed Needle Point, . 

!"':7'\ 4 .""•.'■ rith fixed N< ; • ■ 

158. Didders, 4 inch pringandfi Point Pen 

Point and two Pen Points, . •«•»« oidi, j en« 



3 
3 60 

3 

8 50 
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- 



159. 



i 



i 



■ 



ft 






161 



n 




16 :. 



164. 



No. 

158, Proportional Dividers, 6] inches long, finely graduated for lines, . 

100 Proportional Dividers, Oj in< hes long, finely graduated for lines and 
polygons, . 

161 Proportional Dividers, 9 inches long, finely graduated for lines and 
polygons, ............ 

162. Proportional Dividers, 9 inches long, with micrometer adjustment, finely 

graduated for lines and polygons, 

163. Proportional Dividers, 8 inches long, with rack adjustment, graduated 

for lines, 

164. Bisecting Dividers, 7i inches long, each, 



I' 

$8 75 
10 00 
12 26 
14 76 

12 75 

4 30 



■^^ 



':""(.•'. H 



24 
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' 



L66. 



I''/ * *>a ^ches lon P . with sheath, , 

left r&ree-Li gged Dividers, j 10 t> inches Ion msIl 



I'Jjrf. 

$3 00 

5 









108. 



Hand 



107. Sfcel-Spacing Dividers, 5 inches long with I 

^P-n. ,, 3i inches long. 4h Ivory , lc aL Ue 



3 20 

1 70 
1.70 

00 
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No. 



171. 




174. 



170. Beam Compass, 20 inches long, in 2 bars, with Pen. Pencil, and two 

Straight Point 

171. Beam Compass. 21 inches long, in 3 bars 

H2. Do. 3e do. . do. ; ; ; ■ 

173. Do. 54 do. 4 do. 

174. Furniture for Woud Bar Beam Compasses, in morocco box. ! 



I'l;im. 




. $11 


•50 


. 18 


00 


. 19 00 


. 22 


50 


8 


76 



— .- 1 1 "UHIMIIIIHII nimn 




17 1 1 



1742 

Hardwood Bars for Beam Compares 

24 :J0 36 ' 
each, 35 40 -1") 



42 
55 



48 

0-3 



60 inch. 
75 cents 




\ 




181 









Hi 



20 



No 
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175. Furniture for Wood Bar Beam Compasses, not in morocco box, . 
179. I.'illar Compasses, or Pocket Set of Instru t.s, with Points to change, 
0. Pillar i oi Pocket Set of Instruments, with Points to ci 

and Handles to Bow Pen and Pencil, .... 
181. Pillar Compasses, or Pocket Bel of Instruments, with Points to tur 




t\ 





Price. 

$8.30 

8 50 

10 00 







182. 182}. 

182. Spring Bow Pen, all steel. Ivory Handle, . 
- ; Very delieate Steel Bow P< 1} inches long. 

Bow Pen, with Needle Point, all steel, Ivory Handle, 

do. ;rman Silver, . 






■ 



Do, 



Jo. 



do. 



with Pencil Point, 



2.26 
2.26 

2 • 
60 









I 



186. 186}. 187. i 

180 All Steel Spri m I'encil, Ivory Handle 

^' ,7 ' l * h ™ u »©w Pencil, 2j incl ong, ' " 

18,. All Steel* . Pencil, Ivory Handle Dl 
188. Drawing 1 , D ches long, with joints 

lb D H do. do. 

W. Do. 6} J, d o. • 






0. 

2 
2. 

00 
1.60 
1.70 
1. 



mm 
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L95 




^^^^^ 




196. 



191. L92. 193. 

No. 

191. Road, or Double Drawing Pen, .... 

192. Do. do. do. with joint in each side, 

193. Dotting Pen, with one wheel, 

194. Do. with six wheels, 

195. Horn Centre, with German Silver edges, 

196. German Silver Centre, with handle, 

197. Do. Fastening Tacks, per dozen, 

198. Steel Fastening Tacks, per dozen, . 






I*TUCE. 


>i 


15 


e 


80 


•> 

— 


65 


4 


00 




50 




30 




80 




80 



199a. 







199n. 



199c. 



28 
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199D 







1991. 




No. 199F. 

alar Cnrvei of Hon.. each, 
oiling Parallel Re 

jlar Planimeter, with printed instructions, 
ccentrio Rule, 11 inches long, 

;. Steel Needle Points for Divider Legs, each. 
204. Tl with h Handl 

206. Pricker, with Iv,,iy Handle, each. 

For Boxwood and Ivory Scaler Protractors, jr.. 



Pkic*. 

3 75 
30 00 
2 I 
.16 

1 
2.00 




•LYMES W QI'EEN & CO., PHILADELPHIA 



20 



AMSLEE'S POLAR PLANIMETEB. 







No. 201. 



30 
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No. 



FINE 



The following sets have beautifully finished Walnut Boxes, 9} inches 
long by 6 inches wide, with lock and key and tray. 



Paica. 



250. Contains pair plain Dividers. No. 146. 

Set of Instruments, No. 150. 
Steel Spacing Divider, No. 168. 
Steel Bow-Pen, Nn. 182. 
Steel Bow-Pencil, No. 186. 
Drawing Pen, No. 189. 
Triangular Scale, No. 464 or 467, 

251. Contains pair plain Dividers, No. 146. 

Set of Instruments, No. 150. 
Do. No. 153. 

Drawing Pen, No. 188. 

Do. No. 190. 

Triangular Scale, No. 464 or 467. 



$1\5 00 



26 H> 




253 



'i. Contains pair plain Dividers. No. 146. 
Bt of Instruments, No ISO. 
Do. No. 153. 

l;.>w Pen, No. 184. 

Drawing Pen, No. 188. 
Do. No. 190. 
Triangular Scale, No. 4C4 or 4C7. 

4. C ins pair plain Dividers, No. 146. 

Pall Hair Spring Dividers. No. 149. 
Set of Instruments, No. 150. 

B el Spacing Dividers, No. 168. 
Steel i. No. 182. 

Steel Bow Pencil, No. 186. 
Drawing Pen, No. 188. 
Do. No. 190. 

Triangular Scale, No. 464 or 467, 



i 



29 00 









30 0" 
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No. 

2 :">.".. Contains y>nir plain Dividers, No. 146. 
Pair Hair Spring Dividers, No. 1 19. 
Set of Instruments, Nos. 150 and 153. 
Bow Pen, No. 184. 
Drawing Pens, Nos. 188 and 190. 
Triangular Scale, No. 4-J4 or 467. 



31 

i'KICE. 



$33 00 







The following sets have beautifully finished Walnut Boxes, 13 inchei 
Lo 6 inches wide, with lock and key and tray, 

L Contains pair plain Dividers, No, l 16. 
Set of Instruments, No. L50. 
Steel Bow Pen, No. 182. 
Drawing Pens, Nos. 188 and 189. 
Triangular Scale, No. 463 or 466, • 

261. Contains pair plain Dividers, No. 146. 

et of Instruments, Nos. 150 and 153. 
Steel Bow Pen, No. 182. 
Steel Bow Pencil, No. 186. 
Drawing Pens, Nos. iss and 189. 
Triangular Scale, No. 463 or 466, ...... 

The following sets have beautifully finished R i ewood Boxes, 13 inches 
long by 7^ inches wide, with lock and k« and tray. 

2612. Contain- pair plain Dividers, No. 146. 
Pair Hair Spring Dividers, No. 149, 

I of Instruments] Nos, 150 and L5 -. 
Pair Steel Spacing Dividers. No, 168. 
St. ad Bow Pen, No. 182. 
Steel Bow Pencil, No. 186. 
Drawing Pens, Nos. 188. 189, and 190. 
Triangular Scale, No. 463 or 166 



23 00 



31 50 



39 00 



32 
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No. 

263. Contains pair plain Dividers, No. 146. 
Pair Hair Spring Dividers, No. 149. 
Set of Instruments, Nos. 150 and 153. 
Proportional Dividers, No. 159. 
Steel Spacing Dividers, No. 168. 
Steel Bow Pen, No. 182. 
Steel Bow Pencil, No. 186. 
Drawing Pen-. Nog. 188, 189, and 190. 
Triangular Scale, No. 463 or 166 

264 Contains pair plain Dividers, No. 146. 
Pair Hair Spring Dividers, No. 149. 
Set of Instruments, Nos. 150 and 153. 
Proportional Dividers, No. 160. 
Steel Spacing Dividers, No. 168. 
Steel Bow Pen, No. 182. 
Steel Bow Pencil, No. 186. 
Beam Compass, No. 171. 
Drawing Pens, Nos. 188, 189, and 190. 
Road Pen, No. 192. 
Dotting Pen, No. 193. 
Triangular Scale, No. 463 or 466, 

The following set has beautifully finished Rosewood box, 154 inches long 
by 10 inches wide, with lock and key and tray, and lined with finest 
silk velvet. 

- 1 5. I ontains pair plain Dividers, No. 146. 
Pair Hair Spring Dividers, No. 149. 
Set of Instruments. No. 152. 
Proportional Dividers, No. 162. 
Steel Spacing Dividers, Nos. 167 and 168. 
Ream Compass, No. 172. 
Steel Bow Pen, No. 182. 

Set of Instruments, No. 158. . 

Steel Bow Pencil, No. 186. 
Drawing Pens, Nos. 188, 189 and 190. 
Road Pen, No. 191. 
Dotting Pen with 6 wheels, No. 194. 
Protractor. 

Triangular Scale. No. 463 or 406. 
Set of Color Cups, .... 



Prick. 



$49 00 



70 00 



' 



105 00 



Finely Polished Ro od or Black Walnut Cases, with G lver straps and 

corners, and lined with Bilk velvet, fitted up to order with such instruments as may 
be selected trom Catalogue. Jf 

Extra 8etfl lor Presentation a specialty. 
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CHAPTER IV. 

ALTENEDER'S PATENT JOINT DRAWING INSTRUMENTS. 

The excellency of these instruments consists in the joints of the dividers being so 
constructed as to prevent any irregular motion when the legs are opened or closed, 
also for the general can- with which the instruments are finished. 

All the pens an- thoroughly well made and pointed. No. 275 represents a sectional 
view of Alteneder's Patent Joint Divider Head. 








-9 







276, 



JT8. 



279. 



281 



No. 



270. Plain Dividers of German Silver, :H inches long, with Alteneder's paten! 
joint, each 

2,7. Tlain Dividers of German Silver, 5 inches long, with Alteneder's patent 
joint, each. .... 

278. Plain Dividers of German Silver, 6 inches long, with Alteneder's paten! 
joint, each. . . . 

270. HairSpring Dividers of German Silver, ■)}, inches long, with Altene- 
der's patent joint, each, 

280, Hair Spring Dividers of German Silver, 5 inches long, with Aliened. 

patent joint, each 

281 Hair Spring Dividers of German Silver. 6 inch.- long, with Alteneder's 

patent joint, each 

2. Needle Point Dividers, 8j inches long, of German Silver, with Pencil 

Point and Altent < pati-nt joint, eaeli. 

'. Needle Point Dividers, 3 \ inches long, of German Silver, with pen Poinl 
nd Uteneder's patent joint, each, 



Pi ice. 
|2.00 

2.76 

,25 

00 
3.50 

1 on 

4.25 
4.75 

7.50 




Pencil Point, and Alteneder's patent joint, 
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B 



282. 




283. 







284 A. 



No. 

285. Steel Spacing Dividers, 3 inches long. . 

286. Steel Hun Pen, 3 inches long, round poinls, 

288. Steel Bow Pencil. 3 inches long, with round point, 

Z«y. Do. do. 3 inches long, with Nr,..]lc P„i,,i, 



284 C. 





290. Drains, 4J inches long 

2^2. Do! 6* do' ' ' * • 

293 ' ^rnt^ott^^^^ 00 ^-- ^«P* 

294. Mahogany Bar 30 inches long. f or do. ' 

295. Boxwood Bar, 24 inches ^graduated. '. 



284$. 

PRIC£. 

$2.00 
2.25 
.00 



O 



2.25 
3.00 




• 


1.60 


• • 


1.70 


• 


1.95 


ing Adjustment 




" 


8.75 


• . 


.75 


, 


1.50 
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CHAPTER V. 



PROTRACTORS OF HORN, BRASS. AND GERMAN SILVER. 




301. 



No. 

297. 



299. 
300. 
301. 
302. 
303. 
304. 
305. 

30 

07. 

308. 
309. 
310. 
311. 
312. 
313. 
3U. 
315. 
316. 



Price. 



Railroad Curve Protractor, of horn, 8 inches diameter, having laid off 
on it twenty-three curves from £ degree to s degrees, with a nulius 

of 400 feet to the inch, . 

Horn Protractors, 5 inches diameter, whole circle, half degrees, 
Do. 6 do. 'lo. do. 

Do. 7 do. do. do. 

Horn Protractor, 4 inches diameter, half circle, whole degrees, 



Do. 
Do. 
Do. 
Do. 



5 
6 
7 
8 



Brass Protractor. 4 
Do. 4 

Do. 5 

Do. 6 



do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



do. 

do. 
do. 

do. 

do. 
do. 
do. 
do. 



half degrees, 
do. 
do. 
do. 

whole degrees, 
half degrees, 

do. 

do. 



German Silver Protractor. 4 inches diameter, half «ircle, whole degrees 

Do. do. 5 do. do. half degrees, 

Do. do. 6 do. do. do. 

Do. do. 7 do. do. do. 

Do. do. 5 do. do. lu-v. edge, half ■I'-u' 

Do. do. 6 do. do. do. do. 

Do. do. 7 do. do. do. do. 



$1.60 

1.00 

1 .25 

1.50 

.15 

.25 

.30 

.50 

.80 

.10 

.35 

.55 

.65 

.50 

.85 

1.00 

1.15 

1.25 

2.00 

2.05 



PAPER PROTRACTORS. 

820. Whole Circle Protractors, 8 or 13 inches diameter, half degrees, on 

drawing paper, printed in red or black, each, .... .30 

821. Same as No. 820, on Bristol boards, each, .40 

822. Suae as No. 320, on vegetable tracing paper .25 

823. Half Circle Protractor, 5 inches diameter, half degrees, on Bristol 

boards, each. ........... .25 
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EXTEA FINE SWISS PROTRACTORS. 







334. 



330- Pro, , r . 4 inches diameter, j circle, whole degrees, centre on outer edge, 1 90 

5 'Jo. 4 

I d.. 



332. 

3.',4. 
335. 
336. 



Do. 

D 

Do 



5 
6 



do. 

do. 
do. 
do. 



\ do. 
I do. J 
j do. j 



do. 

do. 
do. 

do. 



do. 

do. 
do. 



do. 
do. 
do. 



2 50 
8 20 

3 90 



inner edge, 3 00 



do. 

do. 



do. 
do. 



3 50 

4 GO 



EXTRA FINE SWISS PB0TRA0T0RS OP GERMAN SILVER 

WITH ARMS. 







3:>n 

351. 
85 

354 

1. 
3. 






^SErtM* iDCheS ■"»""""■ h »" **> -Hfl. Arm aod 



PRIC». 

$6.5U 
7.60 

9.00 

12 00 

10 00 

12 00 
H 00 
16 00 
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EXTRA TINE SWISS PROTRACTORS OF GERMAN SILVER, WITH 

ARMS AND VERNIERS. 




370. 

No. 

370. Protractor. 5} inches diameter, half circle, half degrees, with vernier 

• fling to three miuutrs, 

371. Protractor. 8 inches diameter, half circle, quarter degrees, with vernier 

reading to one minute, .... 

372. Protractor. 10 inches diameter, halt" circle, quarter degrees, with vernier 

reading to one minute. 



Price. 
$11 00 

14 50 

18 0O 










373. 



373 Protractor, 5$ inches diameter, whole circle, half degrees, with vernier 

reading to three minutes . . . 14 50 

374. Protractor, 8 inches diameter, whole circle, quarter degrees, with ver- 

nier reading to one minute 16 25 

375. Protractor. 10 inches diameter, whole circle, quarter degrees, with ver- 

nier reading to one minute, . ... ... 20 00 



38 
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CHAPTER VI. 

SECTORS, SCALES, AND PROTRACTORS, 





1 










-j^ 


't * 





No. 






401 



400. Ivory £ Inches long, opens to 12 inches long, 

401. Ivory .Scale. 6 inches long, for school drawing, 



pp. i 

$2 

76 




402. 



8. Ivory Chain Scales, 12 inches long, graduated on two edges with eith 
i".'ii..J 10 parU or 10 and 20, or and 40 or 30 and r 40 ai 



er 

and 



404. 



. or 50 an.i h, 

do. do. with 40 and- > and 100, each, 

,'' . lo - ,Jo - with 80 and 100, each, . 

ARCHITECTS' IVORY SCALES. 



8 00 
6 26 
6 75 

65 




4 'j 

40.;. Ivory Seal,- 12 inches lonjr. wi- BC al foli0W8 : UJIJ & 4 

407 ^1 | N ^ ** the first'd on of each scale subdivided 

risfeir . 12 ^ ^^ is 



3 00 

3 (X) 




00 



" ftlTO fSX~ s, "•— -.1*- 

i' llrtiion of tacli icaie is .ubdiiiLV- . ' " ;l *« '""' 'he 

«1. 3.m. as No. 410, batthefim dWW ^ T' T * «<*. • 

l-B.ru, each, . «'"s'oo of each ecale .ub.imd, ,| into ten 

11 '■ D - do « * tttt :].:• t • : 



3 00 

3 00 

2 00 

3- 






JAMES W. QUEEN A CO., PHILADELPHIA 

IVORY PROTRACTORS. 
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' 



i 



V 



_L_L 




\ "O 1 



inn 



i l b_J iu 



, I *» i 



> era — 7T5" — 5J0 — ijp 



8*! 



5 ST 



425, Front side. 




l! 21 3'^TSI 61 7t el al ,, ? il 2 3 t -U SI fi' ' 



- ( no , 2|a l ip ( *p , 53 m , ■>;] , g|<T7?(g 






TT TTTTTTT 71 [ 



8i, ai,ao.-n 2i 3i *| 

ftl 71 31 91 210 . 1 
Si i\ si ?T 8i 



Wo. 
4 2 5 



426 



42 7 



428 
4 2 ! • 



4.'M 



43] 






4J2 



425. Reverse side. 

Ivory Rectangular Protractor, 6 inches long, 1 \ inches wide, with scales 
as follows: front sidi divided around edge from to 180 degrees 
in single degrees, scales of ', , .\. :j and 1 inch to the foot, and scale 
of chords. Reverse .side scales of 30, 35. 40, 45, 50 and 60 parts to 
the inch, scale of chords and diagonal scale of inches and yl^ths, 

Ivory Rectangular Protractor, 6 inches long by I j inches wide, with 

as follow- : front side, the edge divided in single degrees from 

to 180 degrees, scales of J. j . |, £, f, |, \ and 1 inch to the foot, and 

scale of chords. On the reverse side, scales of 3". 35, 40, 45, 50 and 

60 parts to the inch, scale of chords and diagonal scale of r J ff ths, . 

Ivory Rectangular Protractor. <; inches Ion- i>\ j inches wide, with scales 

as follows : front side, the edge dn ided in single degrees from to 180 

ees, scales ot . \. . ■. , : . ;. 1. 1 J, 1 \ inches to the foot, scale of 

( hordSj and line of 40 parts on lo^ <rrdge. On the reverse side, scales of 

20, 25, 30,35,40, 50, 60 parts to the inch, diagonal scale of T \ ff ths, 

I »ry Rectangular Protractor, sami No. 427, but has the Protractor 
divided in h degrees, 

Ivory Rectangular Protractor, G inches long by 2] inches wide, with 
Bcales as follows: front side, the edge divided in I degrees from to 
180 degrees, scales of 1. k .. \, |, 1. 1 J, l£, If, l| inches to the 
foot, Male of chords, and scale of 40 parts on lower edge. Reverse 
side, scales of 10, 15. 20, 25, 30, 35, 40, 45, 50, 60 parts to the inch, 
and diagonal scale of ' - } \ in- 

Ivory Rectangular Protractor, G inches long by 2\ inches wide, with 
scales as follows; front side, the edge divided in }d from to 180 

degrees, scales ol I. \ ,f, £,f,f,£, 1,1$, 1 J, If, U inches to the foot, scale 
of chords, am ile of 40 parts on lower edge. Reverse side, scales of 
20. 25, 30, 10, 45 50 and 60 parts to the inch, -J scales of chords, 
scales of Latitudes, sines, ta agents, hours, longitudes, secants, rhombs, 

tangular Protractor, 8 inches long by 2 inches wide, with scales 

as follow.- ; fronl side, the edge divided in \ degrees from to 180 de- 
scah '.1 -.jj, £, I, 1 inch to the foot, scale of chords and 
Bcaleof40 parts on lower edge. Reverse side of 30, 35, 40, 45, 

50, G" parts i" the Inch, scale of chords and diagonal scale of ninths, 
Ivory Rectangular Protractor, 12 inches long by 2 .'. inches wide, with 
scales as follows : the edge divided in h degrees from to 180 degrees, 
scales of |, 1. |, J,f, i I :, l ', . Lf, I J, scale of chords and scale of 

40 on lower i verse side, scales of 10, 15, 20, 25, 30, 35, 40, 45, 

50, CO parts to the inch, scale of chords and diagonal scale of f ^ e ths, 



Price. 



$1 75 



2.25 



3 25 

4 00 



4 50 



6 00 



5 00 



11 50 



40 
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CHAPTER VII. 



N-. 



450. I'oxwood Protractor, 6 inches long, 1| inches wide, whole degrees, w. 

6 scales of equal parts, 4 scales of feet and inches, 2 scales of chords, 
and diagonal scale, 

461. Boxwood Scale, inches long, for School Cases of Instruments, . 




452. 



452. Boxwood Chain Scale. 12 inches long, graduated ontwoedgi j with either 
10 and 10 parts, or with 10 and :<> parte, or with 20 and 10 parts, or frith 

30 and 50 parts, or with 40 and 60 parts, or with 50 and 60 parts, . 
Boxwood Off-set Scales, 2 inches long, graduated 10 bv 10. 10 by 20, 

-'" >'. v '"■ 30 by 50, 10 l.v 60, each 




154. 

454. Boxwood L2 inch-- l,,, with I- follows: J, T 3 ff , \, §, 

£< 1- 1 i, 1]. If, 2 & and 3 inchc first d - 

vision of each scale subdivided in 12 pari 

455. Same a- N... 454, but with the first division ol each scale subdivided 

into ten pari i ach, 

456. Boxwood Scale, 12 inches long, with 12 scales, as follows: l" J> i i i 

I I, ii. ij, If, 2 and 3 inchei to the foot, the fi lion if each 

scale subdivided into 12 parts, and diagonal scale reading to T i w t; 
and y^thsofan inch. .:,.■», b m 

457. Same as No. 456, but has the first division of each ibdjvided into 

I" par' 







Boxwood Scale, 12 in. hi - long, on ide rounded, the other Mat with 
11 Hon the graduations of which ar« , the 

I'titti- 1 1 1 S .1 7 1 i i • i * • 



459 



• l»i*. l - Ifcl and 3 inches to the 

root, the first di >n of each scale B ,, arts ea , 

.Sam, • ,.458 but has the fi, tm of each sea* mSd 



10 parte, each, 



WWWhHW^-wwww^ ^ 




Price. 



$0.60 
.20 



1 25 

21 



1 25 
1 26 



1 25 
1 25 



1 25 
1 25 



fj^asms- 



:♦ A. 




« 



EZI 



*ftigft<q fe atV^S, . , ; 




rcH 



I 



- »i; 1x3'. . 



4 Flat Boxwood Scale, 6 inch, divi 1 i loTlTTi - 

469 B. Do. do. 12 do 1 llu J'l' "f 1Dch ,ofoot ' each 

4 Do - «o. 24 do i 11 will H d0 - d °- 

468 1. Flat Scale. 12 inch, bevelled on hnfr. .; i *' »'i* 8 do ' do - 

I, 1J, 8 h £ the "foe,! each "^ S raduat * d i J- M and i. 



,80 

1.26 
2.00 

1.76 
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No. 



460. Triangular Scale of German Silver, silver plated, 12 inches long, grad- 

uated, !. \. |, $, § and 1 inch to the foot, each, 

461. Triangular Scale of German Silver, silver-plated, 12 inches long, grad 

uated 10, 20, 30, 10, 50, ami 60 to the inch, each. . 



41 

Price. 
$6.00 

6.00 




462. Triangular Scale ol Boxwood, 24 inches long, graduated 10, 20, 30, 40, 50 

and 60 to the inch : or, 20. 30, 40, 50. GO and 80, to the inch, . 

463. I>o. do. do. do. 12 inch, 
463*. Do. do. 12 inches long, graduated 100, 200, 

300. KX>, 500. 600 to the foot, each, 

464. Do. do. 6 inches, graduated same as No. 462. 
464£. Triangular Scales of Boxwood for Off-sets, 'J inches long. 10. 20, 30, 

4' I and 60 Darts 



5 00 
2 00 


2 00 
1 50 



75 




46 

465. Triangular Scale ot Boxwood. _ 1 inches long, graduated 5 3 5 , j\, J. J, 

\ . |, 1, U. :: inches and L6ths t<> the foot, . . . . . 5 00 

466. * Do. " do. do. 12 inches long. 2 00 
hi. 7. Do. do. do. 6 do. 1 50 

Boxwood Triangular >■ j, 6 and 12 inches put in strong paper boxes, and mailed to any 
address at an add\ ?er scali qf 25 cents. 





CMND*M«lS\.Pt«J. 



470. Triangular Scale Guard, each, ........ 

_ A very useful attachment to the Triangular Scale, to obviate the 
Liability to error, and (he loss of time caused by the necessity of a 
ireful examine n of the scale each time it is used. 

471. Gunter Scales, 12 inches, each. ..... 

472. Do. 24 do. 

47;i. Boxwood School Rule. 12 inches. £ and X inch, . 

474. Do. do. do. I bevelled brass edge, 

47"). Do. do. 18 inches, do. do. 



Pricb. 
$0.26 



.75 
1.25 
.15 
.35 
.50 
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PAPER SCALES. 

480. Paper Scale, printed on card-paper. 1{ inch wid< , IS loner, erradu- 

ations on one edge inches and lOths, and the other fei nd lOOths, 10 

481. Paper Scale, same as 48u, one edge 20 parts to the inch, the other edge 

40 10 

482. Paper Scale, same as 481. one edge inches and sixteenths, the other 

< inches and forty-eighths, io 

483. Paper Scales, printed on card-paper, 19 inches long, for architects and 

engiu in sets of 6 scales, per set, 1 00 

Series A contains 6 scales, one each, divided to $, £, J, 1, U, and 3 
inches to the foot. 

i li contains 6 scales, one each, divided to f s , $, ft, ft, f, and f 

inch to the foot. 

Series C contains 6 scales, one each, divided to 10. 20. 30, 40, 50 and <;0 
parts to the inch. 

484. Single Si ale of any of the above seri A. B, C— each Bcale, 

4b5. Pa] I ;• S< 3, same as 483, divided either to |, lj. 1] or 13 inches to 
the foot, each, 

TI "' mtagesofth* !es are— they expand an. utract nearly the 

mi- as drawing-papt r, do not soil the wrork, can be 

set oil lroui them without the use of dividers. 

We manufacture to order scales to any division*, in ivory, boxwood, whitewood or rubber 

CHAPTER VIII. 

SQUAR ES, CALIPEES F OR MACHINISTS, STRAIGHT EDGES. 



20 

20 





6(n I 

601. 
602. 
60 

504. 
60 

606. 
507. 

608. 

61 
611. 

612. 



24 Inch Steel [Rule, graduated to inches, Stha, lOths I2ths lfttha 90rh« 

»££ "-•' i-„, hso , ai ,, u :. u -, , «;"' s ' 2( >' hs : 

i do. do. Z ;;, ■ • • 

t '°- do - do. " • 

I 'io. do. do. ! 

Steel Rule and Scale. V2 inches Inns .l;*; I. i ' » '- 

one si,,, a,,,, ,„.„,., J J^t'loS^X*' "* ^ °" 
ime as 506, bul divided in inches and Tfith, 

8ths, 82ds, and 64theon the otler * ° U °" "*> * ml lncl " 

Same as 50»i, but divided in inches anil i«n, e '— ' *. 

ters and millimetei ot her side ° D ° ne ^ "* ****** 

Steel 8hrink Rule. 241- inehi na 1*Ja *j 
•xwo Shrink RuYet 2U in< ''«» - No. 60u, 

"! 6 rd S Me;! a^StSlotl^ 1 

. and on the other side to 5 i ? i™ M */'- 

Ml B »ob Measures suhdiViJ; i , ** 3 ' " " '" inl - ■ 

meters. i .e ler 1 "^do Jf"}"! "" lli - 

* *' » A ' f ° ' ft<N>., $2.oO; ^ do., i- J; Id, 



— ~ ~~ 



4.00 
2.00 
1.50 
1.00 
.76 
.50 

.75 
1.00 

1.25 
4.50 
3.00 

3.00 

10.00 






513. 



.'.1 



3qoi Rules, divided to Hths ir.ths 12,L ri.u 



1.00 
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Price. 



$0.60 

3.00 
.50 



514. Triangular Steel Rules, 3 inches long, divided to 12, 10, 20, '24, 32, 48, 
50, 64, and 100 parts to the inch 

_,.. _ „ 4 inch, 80 cts.; 6 inch, $1.20: 12 inch, 

ol H. Centre Gauge, an.l Gauge for Grinding and Setting Screw Tools, 

The angles used in this Gauge are 60 degrees. The four divisions upon the li.-iuge 
of 14,20, 24, and :32 pans io the inch, are very useful in measuring the number of 
threads to the inch of taps and screws. The following pan- io the inch can be de- 
termined by them, viz.. 2, 3, 4, 5, 6, 7. 8, 10. 12, 14. 16, 20, 24. and 32. 

Ami of the above Scales nickel-plated for five cent* per running inch. 






AMES' PATENT UNIVERSAL SQUARE. 











tww) tlR-CEKTlU&-SQUAKt,k>i finding the centre of a circle. 

Fig. 1 explains its application as a Cfntke-Sqcarb. 
Put Che instrument over the circle, aa the end ol the bolt 
or shaft, with thearnu b a, a e r ; against the cir- 
cumference, in which position one edge ol the rule, a d, 
will cross the centre. Mark a straight line in this posi- 
tion; apply the instrument again to another part of tha 
circumferei md mark another tine crossing the first. 
The point where the two lim b other will be 

thecentre of tin- « w> le. The whole is tfa rk of a mo- 
ment. Fig. 2 explains tin application -»i tin- instrument 
as a carpenter's Trt-Sqi ire, \, and an Outside Square, 
h;Fig. 3, asa Miter; Fig. I ass i * re and aGRADC- 
atei) Rvu ; Fig . 5 and aa an Outside Square fur draw* 
Ing, and a T-Squabe for hum hinfets. 

Tha tongue d a, (Pig.lJ being fastened, as it ia, into 
the triangular frame s as,< annol be moved or knocked 

— from its place,- In tins respect constituting a great im- 
provement over Lhe carpentei - Try-Square, T-Square, 
and Miter in ccnimon u The instruments are made of 

; the best Slateri;< I . n ;itl> finished, an* 1 i rly true. 

"Afl a CENTRE-sqwre alon.-. if is invaluable to every 
mechanic. ... In short, it combines, in a moat con- 

nient form, so many useful instruments, no mechanic's 
list of tools can well I mplete Without a Universal 

Square.' 1 — Scientific American, Sept. 22, 1865. 



515. 



515. Ames' Patent Unirersal Square, tW.uk- 6 inches long, 

51 6. Do. do. 8 do. 

517. Do. do. 10 do. 
518 - Do. do. 12 do. 



3 00 

4 00 

5 00 

6 00 



WILLIS 1 0D0NT0GRAPH. 

This is an instrument recently invented by Prof. R. Willis, of Cambridge T T niversity 
England, for describing the correct form of the teeth of wheels, and the templets and 
cutters used inmaking them. All wheels of the same pitch, but of different sizes 

having their teeth drawn with this instrument, will run together correctly. * 

519. Willis' Odontography for drawing the teeth of small wheels by diamet- 

rical pitch, when only a single arc is required, with dn and 
direction for US6, 2 50 

520. Willis' Odontograph, for drawing the teeth of larger wheels by circular 

pitch, where it is ne uy to bare separate arcs for Hanks and luces 

with drawing and direction foi ttse 4 00 
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No. 

521. Heavj' Headed Square, made of hardened steel, for machinists, gradu 

ated to inches and 32ds of an inch, blade 3 inches long, 

522. Do. do. blade 4 do. 

523. Do. do. blade 6 do. 

524. Do. do. blade 9 do. 

525. Do. do. blade 12 do. 



Pbic*. 

$2.60 
3.00 
350 
4. 
6.00 




'!• I'l'iMM'l 



: 



II 1 PI i 



> 



521. 



16 



Ui 






ill'. 



526. 



626. Light Squares, made of harder. .eel, for machinists, graduated on 

one 81 de to -inches lfiths and 64Uu of an inch, and on the other side 

.„. _ t0 ln che8, 32ds and 64tha of an inch, sides 2 inches lone 

62i Same as No. 526, sides 8 in - long S ' 

628. Same as No. 526 sides 4 inc he, long/graduated on both sides to inches 

JotJis and 32ds ot an inch. 

629. Same as No. 527, side- Lnenet) lone 

Any of the abc fuara mckel-pla: , per inch of blade. 



1.50 
2.00 

2.50 
3.50 




630. (Full size.) 

630. Pocket Sheet-Metal Gauge, nickel-pl,,,,. In morocco ease. . 

Ju^dt^^ or other material.^ 

of the edge, and can be appli ] a ! T« u\! Z ™* *' "* P ° inl within »».lf an inch 

^ measure the diameter if wire Mean, of adi tS **"*'■ • P wi » * 1po •»■"•? 
hy continued use. *"* ofa(i J"8^ent are provided in case of wear 



6.76 
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IMPEOVED TKAMMEL POINTS. 



.*»v 



av^wv 



r w ^ 










These tools ore used by all machinists and mechanics who have occasion to strike 
arcs, or circles, larger than can be done by compass Dividers. They may be t ed 

lr« .if bt W0 ? den b « of an - T •'"K"'. and when secured in position l,y7he thumb 
screws all c.rcular work can be readily laid out. They are made of bronze and 

tt£G2U2S£F* ~ * ~— .-'-H— by°p f encii n rocke" 



No. 






I. Small [No. 1), per pair. 
532. Medium [No. 2), per pair, 
5:33. Large (No. 3), per pair. 



Pri 

51.50 



2.00 
2.75 



STEEL CALIPERS. 







636 

530. 
537. 



535. 

Plain Steel Caliper, 2 inches long, graduated to 64tha of an inch, 

T7- • i c ?*/, ,- 3 incheslon g- divided to '.Ithsofan inch, . 

Vernier*.! Steel Calipers, 2h inches long, the lov ,,. f front side 

graduated to .inches and lOthsof an inch, and reading by the vernier 
to 32ds and 64ths of an inch; and the upper edge of same side grad- 
uated to inches and f>()ths of an inch. The lower edge of the rever 
side graduated to inches and 40ths of an inch, and reading by the 
venncr to lOOOths of an inch. The upper ,,l r sam e sidi gradu- 
ated to centimeters and millimeter . . 



3.50 
4.50 



5.00 



■ 



Fx- 



H 
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FRONT SIDE. 




Pro*-. R.I. 




REVERSE SIDE 



6 



™TF 



l|!lll|llll|!lll|llll|llll|H 

14 13 l« 



2 
111 



lllllllllllllllllllllllllllllllllllllllllllllllj[ 





20 IS 10 
Vrr Jrt 





II 



537. 

No. 

638. Same as No. 537, but in morocco case, .... 

639. Pearwood Ovals, 2 to 6 inches long, 10 in a set, per set, 

540. Do. 1£ to 4£ do. 6 do. do. 

541. Do. § to 7 do. 43 do. do. 
642. Pearwood Hyperbolas, 2 to 5 inches long, 8 in a set, . 
548. Do. Parabolas, 12 do. 

544. Do. 'lo. 1J to 6 inches long, 8 do. 



50 
IS 





Price. 
$6 00 

2.00 
1.50 
6.00 
1.40 
3.00 
1.40 



O 



645 



545. TVhitewood, bevelled edge, thick, 

12 18 24 

each, $.15 .20 .25 



80 
30 



36 
.40 



42 inch, 
50. 




546. 



54G. Hardwood fined, iqoare edges, thin: 

24 30 86 42 

each, $.40 .50 .70 .86 



4fi 
1.15 



54 inch 
1.50 




647. Mahogany, Ebony lined, square edges, thin: 

24 30 36 42 

each, $.55 .70 1.00 1.25 



48 
1.60 



54 inch. 
2.00. 
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N 

54S Hard Rubber Rule?. 

1- »8 24 30 86 

each. $.50 .70 1.00 1.60 2.00 

•540. Steel, with one edge bevelled the other square 

18 24 SO 36 4S 

•Mh, $1.50 2.75 •> 4.60 6.00 9.00 

6o0. Steel, one Ige bevelled the oil .-ire. nickel plate 

2< 42 4$ 



Plies 



12 inch. 

. -0. 



•each $1.76 8.00 100 6.00 6.00 8.00 10.60 14.00. 



72 inches lor 
11.60. 

_ inches long. 





561. 








11 or 12 inches long. 
20 cents 



560. Pearwood Triangles. 30° x 60° x 90° 

6ora 8 or 9$ 

10 cents. 15 cents. 

561. Pearwood Triangle? 45° s 45° x 90° 

4. ■"). or 6 inch. 7 or 8 inches long. 

15 cents. 2 

5bL. Pearwood or Cherry Triangles, framed open centre. 80° I 

A 6 8 9} 11 13 16 20 inohes long. 

S .20 -.25 .26 .80 .40 .75 1.00. 

563. Pearwood or Cherry Triangles, framed open centre, 45° x \ 90° 

„ J> 6* 8 10 12 14 inches long 

S -20 .25 .30 .40 .75. 










565. 



564. 



566. 



564. 



5. 



Mahogany or Walnut Triangles, ebony or maple lined, trained open 

centre, 30° x 60° x 90° 

5 6 7 9 11 13 16 18 iiu belong. 

- " .60 70 .80 1.00 1.26 1.76. 

Mahogany or Walnut Triangles, ebony or maple lined, framed open 

centre, 45° x 45° x 90° 

6 6 7* 9 11 18 16 inohes long. 

$.50 .60 .70 .80 1.00 1.25 1.76, 
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600. Hara Rubber Triangles, angles 30, 60. and 00 degrees. 

Perpendiculars, 4 5 6 7 8 9 10 11 12 13 14 15 16 1, ins. 

$ .25.30.35.40.55.60 .65 .75 .95 1.10 1.25 1.50 1.75 1.90 each 






: 



609. 



603. Hard Rubber Triangles, angles 45, 45 and 90 degrees. 

Isosceles Sides, 3 4 5 6 7 8 9 10 11 12 13 14 ins. 

$ .30 .30 .40 .50 .60 .70 .85 1.10 1.26 1.35 1.50 1.65 each 

609. Hard Rubber Lettering Triangles, 3 in set, 3A Inch, per set. . . 1.25 

single templets, . .50 





olu. 



o!9. 



610. German Silver Triangle, angles 30, GO and Jfi degrees, ] iidiculai 

inches long, each, 

611. Gem. Silver Triangles, angles 30, 60 and no d< j ular 

7 inches long, each 

612. German Silver Triangle, angles 30, 60 a. perpendicular 

8 inches long, each, ..... 

613. German Silver Triangle, angles 30, MO and 90 degn ular 

9 ii long, each 

614. German Sil I ngle, angles 30, 60 and 90 degi perpendicular' 

10 inches l«uig. « acta 

615. German Silver Triangle, angles 30, 60 and 00 degi udicular 

11 inches long, ea< h 

616. German fi r Triangle, an: 30 SO and 90 degr, i u i ar 

12 inches long, each, . 

617. Genua,, fi ,- 'I , l e , angles 30, 60 and 90 degree.., perpendicular 

14 inches long, each, .... 

618. German rer Triangle, angles 30, 60 and 90 degrees, perpendicular 

619. Germ rer Triangle, angles 45. 45 and 90 degrees", sides 

I inches long:, 

620. German Silver Triangle, angles 45,45 and 90 degrees, uV lee sides 5 

621. German Silver Triangle, angles 45.45 and 90 degrees. lea sides 6 

I lit nts long, , , 



2 50 

2 75 

3 00 

3 50 

4 00 

5 00 
5 

6 00 

2 00 
2 
2 75 
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WO. 

*» .e,.n 8 .5,45 and 9a" degree*, Uoseeleseide, 8 

'"'" ■ ^ «•**•,'« » «,'« and » degree,, i,o,celes si'dc 9 

German Silver Triangle, angle", 45,45 end 90 degree,, isWea rifc.10 

" • 

CEOSS SECTION TEIANSLES. 





,™3 Sw.wwswwsw 

631. Single Triang] rf Be t No. 630, each. ! ! \ 

BATTER SLOPES. 











635. 

^^^s of hard rubber for Batters of waiisandrock rivinethe 
■ «. fol< >7^ slopes, ] in... Lin. 5,1 in. 6, I in a I ,,, i„ i ,„ i"' ' , , 
Single forms of set * ;, contains , two slopes, each, ' 

IRREGULAR CURVES. 



49 

P&ic* 

$3 50 

4 00 

4 50 

5 00 




830. 



4 25 
75 



2 00 
75 







640. Whitewood Irregular Curve*. 5 to 15 inches lonp. vari 



oua pal terns, each, 



2ft 



50 
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No. PRICB. 

650. Wb ite wood Irregular Carres, of superior quality, Nos. 1 to 6, each, . { 25 
>J. Hard Etubbi do. <lo. Num. 1 to 6, each, 85 cte. Nos. 8 to 10. each, 60 




661. 

I W U^dS^rV aMT °T mt t *" ,, " n '" Mli:i1 ^ to 21. each, 

Jjl flu ' J Bubbei do. do. No*. L8 to 21, each, 





i 32. 




^hitr ' Irregular Cnrroo ««• . 

nos. 23 and 24, eac h f $1.00. No. 25, each, 



85 

75 



55 
1 50 






•TA M I s w. in \ i;.n x CO PHILADELPHIA. 



\ 



rs 







No. 



Hard Rub cular and Ship Curves, I to 26 inches Long, reused 

in (ho United States Navy Ifards, complete set in wooden box, 
Price of each cut . 2Vb. 654 



PftUB, 

£38 50 
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RAILROAD REGULAR CURVES. 







No. 

660. 
661. 

062. 
664. 



665. 

665J 
666 

66' 

667. 

667J 



6G 
661 






Railroad Curves, of card board. Set of 24 curves, from 1$ to 24 inches 
radii, in wood box, pet set, ...... 

Railroad Curves, of card board A set of ourvee, from 1} t<- 1. 
tnchee radii, in wood box, ]"-r set, ...... 

tilroad Carves, of card board. A eel of 1" ( -' curves, from 1£ to 240 
inches radii, in wood box, per s« ...... 

Railroad Carres, of wood. A set of seventy curves, from 26 minutes to 

i degrees by every 6 minutes, and from grees to 1 ( > degrees by 

sv< 15 minntes, per set, 

llailroad Curves, ol bard rubber, same curves as No. i et, 

Railroad Carres, of wood 8el of 43 carves ii fronu ■•]- to 200 

inches, per sel . .......... 

Railroad Coi ird rubb< r, name curve- a<- ' . per set, 

Railroad eurvi of wood/ Bet ol 10 curves, 12 to 120 ii iii, in 

Railroad Curvi of hard rubber, same cam let, 

Railroad Ci i, of wood, 12 to oO inches radii, pet 
, Rail] Curves, ol bard robber, same con No. l»G7, per Bet, 

Rai road I urve Prol racl or, of horn, 8 inches di having laid off 

q ii 8 . from to 8 degrees, with idii <>i i"" feet 

to ii" inch, each, .......... 

, Ship Corves, of pen ood, set of 10 curve 

Univi i Curvilinear, in box, ........ 

With No. 669 an infinite variety of carved linei be drawn, 

■ r in pencil or in ink. It is not D ■ r\ LO make B ign 

for an, [uiredcoi as the instroment, when sel bows 1 
extent sndourvaturi ol the proposed! 



ICB, 

$4 50 

9 00 

16 00 



1-V00 
00 



! 00 

18.00 

4 

7.76 
00 

in ,ii 



2.00 

5.' 




672. 

670. Hard Rubber Splines, 

12 1H 24 30 

each, .26 .85 ,40 

i 1. Pearwoi l l' to bee long, fi 

-. l- W eights for Bplines, i 

i- Weights, ooven b leather 

j Iron Paper We -. round with knob, 

do. with knob, Large 



67 











42 inch 




. 


,o 




• 




.15 to .30 


• 




1 






1.00 






.60 


b. 




1.00 
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676. 



ft 
676. 



Drawing Board, of pinewood, well seasoned, clamped with cherry 
Do. -lo. cap size, 12 by 17 inches, each, .... 



D... 
Do. 
Do. 



do. demy size, 16 by 21 inches, each. 

do. auperroyal size, 20 by 28 inches, each, 

do. double elephant size, 28 by 42 inches, each. 



Peice. 

$0.75 
1.15 

1.50 
2.75 




'',77 



677. Drawing Board, pinewood, dovetailed hardwood batten. 
Do. do. imperial size, 23 by 31 inches, each, . 

atlas size, 27 by 34 inches, each, 
double elephant size, 28 by 42 inches, each, 
antiquarian size, 33 by 04 inches. 



Do. 


do. 


Do. 


do. 


Do. 


do. 



2.75 
3.50 
4.00 
7.50 



1 



. 




678. 






67£ Drawing Board, pinewood, hardwood battens screwed to the back. The 

screws run in slots, to allow free contraction or expansion 
Do. do. demy size, 16 by 21 inches, each. 

Do. do. royal size, 20 by 26 inches, each. 
Do. do. imperial size, 23 by 31 inches, each, . 
Do. do. double elephant, 28 by 42 inches, each, 



1.50 
2.25 
3.50 
6.50 
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679. 






- 0, 

679. Walnut -framed Drawing BoaTd, centre of pine and removable. 

Do. do. half royal size, 10£ by 17 inches, 

Do. do. half imperial size, 14 by 19 inches 

Do. do. royal size, 17 by 22 inches. 

Do. do. imperial size, 19 by 28 inches. 

Vo. do. double elephant size, 21 by 3S incheg. 



Price. 

00 
2.50 
3.50 
4.50 
7.00 




3.00 
4.60 
•00 
8 

12.00 



C80. Drawing Board, pinewood, hardwood baitens. 
Do. do. demy size, la by 21 inches, 

Do. do. royal 20 by 26 iuches, 

Do. do. imperial size. 23 by 31 incheg, 
Do. do. double elephant Biie, 81 by 42 m.-hes 

Do. do. antiquarian size, 88 by 55 inches, . 12 oo 

The Drawing Board above illustrated is the 1 and deservps r»<.nmm M .,i.»- 

s s » «s pyA«s S SETS? d H 

p.ece of wood to the surface, a' r ,,,r of lwoo-1 b ' u-n "J^ f^Ve V.cl 

of .he wood nearl/u^impaired ' * 8ttme Ume "" '»»gi««di-»«U.rength 

ward, 8 aw„ .part at about every inch to admit contraction 8l ' P '" *""" 






n 
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DRAWING TABLES. 




681. 

681. Drawing Table, black walnut top. 22 by 26 inches, instrument shelf 

7 by 26 inches, two instrument drawers, ornamented iron stand, 
mounted <>n castors, each $12 50 

682. Similar to No. r,;s. t p of select pi], polished walnut, iron stand, bronzed 

and tastefully ornamented, . 15 50 

These tab! suitable tor architects' offices, counting-rooms, &c, or for home use, 
can be readily fixed at any height from 30 to 44 inches, with the top horizontal, ver- 
tical, or inclined at any le, while the instrument shelf and drawers always remain 
level. In any of tl itions the top can be allowed to rotate, or the whole firmly 

clamped. Total weight, 65 pounds. 



DKAWING MODELS. 




683. 



New American Drawing Models, a set of 27 pieces, consisting of mathe- 
matical solid-, vases, &c, with stand, complete in a substantial box, 
per set, . 



25 00 
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684. 



?™» 



Harden* Jtutent ^c^istMbl^Ifm^Jjirf.Sca^ Tnest/rj. 



r>$/C?*;ll/*V£LCu>ns. F/c . 1 



^0«KW5g8^£>».SKS»^^ 



^- 7 Vr-T-- r -7^-- r - : -/^ 



JZn&lSLwjajUoK. f/c. 3 




J 




S/'r/r J?/rVjCL£u?*t.f/G . 5 «. 




T^lloMzUt,-!}**?/* . 






685. 



684. Single TrMtle, per pair, 
686. Double Trestle, per pair 



$10.60 
12.60 
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This invention consists in the application of curved and straight Slot Links, 
Thumb-screws, and an additional Bearing-bar to trestles of the ordinary form by 
which means adjustment to the height of the Draughtsman is obtained, sitting or 
standing, from the height of a table to the full height of a drawing-board, from the 
horizontal to any required angle of inclination on either side. 

Figures 1 and 2 show side and end elevations of Trestle, suitable for the Artist, 
Engineer, or Architect's office. 

Figure 3 shows the side elevation of a Double Trestle for the use of Mechanics, 
Schools, and Colleges, or where it may be desirable to economize space. 

R E FERE.vcEs.-Prof. T. W. Richards, Architect, 3332 Chestnut St., Philadelphia; 
F. Brotherhood, Taylor Iron-Works, Charleston, S. C; Prof. J. M. Silliman, Lafay- 
ette College, Eastern. Pa.; Prof. L. M. Haupt, University of Pennsylvania, West 
Philadelphia; E, B. Coxe, Jeddo, Luzerne Co., Pa.; Prof. J. P. Lesley, State Geolo- 
gist, 1008 Clinton Street. Philadelphia; Franklin Institute Exhibition (diploma 
avarded). 



DOTTING PEN AND EXTRA WHEELS 







) 










Dotting Pen, with extra Wheels, ^3 75 

This instrument answers the purpose of making dotted lines better than any other 
yet made. It consists of a small, conveniently-shaped German silver plate, upon 
which is fastened a Pen. connected by a small bar, and a ratchet movement with a 
rolling wheel. The bar is kept in its place by a small spring. Extra wheels of dif- 
ferent patterns accompany the instrument, which, being readily changed, allow the 
making of various forms of lines. In using the instrument, care should be taken 
that the small point behind the pen rests on the paper, as it secures evenness in the 
stroke of the pen. 
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BEEGrNEE'S PATENT SECTION LINER. 




686. 
686. Bergner's Patent Section Liner, in morocco case. . . . $12 00 

SAMPLES OF WORK DONE WITH BERGNER'S PATENT SECTION LINER. 


















* 


1 


~r 










i i 


i 


i 




1 


1 


i i 




i 




' r 


i i , i 


1 


i 




1 


1 i ' ■ 


i 


i 


[ 




1 


1 


i i 






1 


1 


■ i ' i ' 


i 


i 










This Instrument ifl for indicating 

sections e in mecbani- 

cal and architectural draw in. 
ford w ilnca.is. 1. 

ing out For brick 

work. I • ings on >ng*f 

and all cases where narrow 
spaced parallel tii urs oe< 
ed. With it, a 

erate ability or pi ee can 
I nee an effect of uniformity 
and neatness, in sectional draw- 
ings, almost, or quite equal to 
the engine diriding of i i\- 
ings. The instrument consist* 
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Oft 



of n ruler, covered on the under side with india-rubber cloth, a triangle with a clamp- 
ing-screw, passing through near one of its edges, and a plate, with the necessary 
arrangement for producing a movement over equal spaces. The several parts are 
placed together as represented in the engraving, there being a little spring beneath 
the front edge of the top plate, which presses against one edge of the ruler while the 
[angle is clamped against the other edge. The ruler may be placed upon the paper 
in any desired position, the india-rubber cloth underneath keeping it there with per- 
fect security, and it thus acts as a guide for the triangle, which can be moved along 
over equal steps by alternately pressing down the ivory button and letting it spring 
back. This movement is produced by the action of a little pawl upon the ruler, 
which is always to be kept pretty sharp so that it will take a quick and certain hold. 
The length of the steps taken, or the distance between the lines drawn, is regulated 
by the screw above the spring, the distance moved over each time being greater ;,s 
the spring is allowed to have more play. By changing the clamping-screw on the 
triangle, any edge can be placed against the ruler. 

FASTENITO TAOKS AND HOEN CENTKES, 



i 



■ 








690. 

No. 

690. 
691. 
692. 
693. 
3*. 

695. 

G9»i. 

•7. 
697* 
697| 
r,98. 
699. 
700. 
701. 
701* 



691. 



694. 



699. 



700. 



Fastening Tacks, of Brass, heads flat, \ inch diameter, 



Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



do. 

do. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 



do. heads round, \ inch diameter, 
do. do. ! 7 ff do. 

of German Silver, heads rounded, \ in. diam.. 

do. do. j^ do. 

do. flat heads. A in. diam., very superior, do 



do. 


do. 


do. 


do. 


do. 


do. 


do. 


do. 



I 

9 



do. 
do. 
do. 
do. 



do. 

do. 
do. 



\ inch dinm. extra long Needle Points, 
Fastening Tacks, of Steel, round beads, \ inch diameter, 
■ Do. do. of Brass, right angled, 

Horn Centre, each, 

Do. with German Silver Rim. each, . _ . 

Thumb Tack Extractor and [mpressor, also Paper Knife. By usingthis 

handy little in iment, the bending of the pins and wrenching off of 

the heads is avoided, Price, Nickel Plated 



701. 

• PRIOX. 

per doz. $0.20 
do. .25 

do. .35 

do. .45 

do. .60 

.60 

do. .65 

do. .76 

do. .85 

do. 1.00 

do. 1.00 

do. .40 

do. .76 

.15 
.35 



26 



d- 

13 

7 

to 

III 










CO 
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T SQUARES. 




1 



702. 




703. 



No. 

702. Pearwood T Square, fixe<l head. 

15 20 25 30 35 

.35 .45 .50 .00 .75 

703. Pearwood T Square, shifting head. 

20 25 30 35 

$100 1.10 1.20 1.35 



40 
,85 



45 
$1.00 



50 
1.25 



40 
1.50 



50 

1.76 



70 inches long, 
2.00 

70 inches long. 
2.50 



704. 



704. Maple Blade, Black Walnut Head, fixed. 
20 25 30 35 

.06 .75 .85 $1.00 



50 
1.25 



60 inches long 
1.60 




705. 

706. Maple Blade, Black Walnut Head, shifting. 
20 25 30 40 

$1.10 1.25 1.40 1.60 



55 inches lone. 
2.00 



JAMES W. QUEEH i CO., PHILADELPHIA 




Gl 









No. 

70ti. Black Walnut T Squwes, white bard maple lined Blades, fixed. 

Sf.00 1.1, j'.^ j 6 ?. «.' inches long. 

-0,. Black Ua.nm T Squares, white hard maple' lined Blades, shifting head. 

Sfao 1% & & A & & A**- 1 - 










708. 






Hardwood Bl tapered, Black Walnut Head. 

20 40 fin inches lone 

$1.25 1.76 2 00 




709. Mahogany, Ebony lined, fixed heads. 

25 30 35 

$1.25 1.60 1.75 

710. Mahogany, Ebony lined, shifting head 

25 30 35 

$2.25 2.50 2.75 



2.50 

50 
3.50 



60 inches long 
4.00 

60 inches long. 
5.00 



I 
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711. 



M i 
711 



Rubber Blades, Ulack Walnut Head, fixed 
12 16 20 26 

.'JO $1.00 1.26 1.60 



I'i'.ICl 



80 



86 inchos long. 



2 



712. 




712. Rubber HI.-, lilack Walnut Head, shifting 

$1.75 2 00 2.50 ?..00 ,i) 

713. Steel Bla el Plated, Japanned Iron Heads 

*}h ?i 80 86 »- long. 

18.25 4.50 6.50 6.50 

7U. Steel Bladei Mokel Plated, Japanned Iron Beads, ihifliog bead 

H76 6.00 7.00 8.00 

r16 ' lin ;" / ' "",: l. Blade, with i -actor Hoed, graduated ,o half 

degrees, blade 86 inches lone. 

rv • . - 



$16.00 




■' 



71 C 



716. Bra* B Swjyel for T Square, with nut and »asl„ r 
/I/. Same as rl6, bui of fl.-rman ailrer. 



.60 
.86 






No. 



JAMB8 W. QUEEN & CO, PHILADELPHIA 

CENTBOLIUEAD. 



03 




73-3. Cemrolin.,,,1. of wou.i, for perspective drawing, arms 24 inches, . 
im -- J, °- ,] o- '1 do. do. :>; ,1„. 



do. 36 Jo. 



Trice. 

$5.00 

0.50 






PANTOGRAPHS. 




734. 

734. Pantograph of b I arms, 

736- Di |. o d arms 22 inches lone, 



3.00 
6.50 




736. Pant..i:i lack wood, with Brass Joints and Mountings. Iron and 

Lead Weights and complete Fittings, of good construction, for fine 
work, arms 20 inches long, in case, each, .... 

727. Pantograph of ebony, in box, arias -4 inches long, 

Do. brass, do. 24 do. . 

739. Do. do do. 30 do, 



1H.00 
25.00 
W.00 

70.01) 
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PARALLEL RULERS. 







No 



750. Parallel Rulers, ebony, brass mounted. inches lon^. each, 



51. 
752. 
753. 
754. 

755. 

7jG. 



Do. 
Do. 

Do. 
Do, 
Do. 
Do. 



do. 


do. 


do. 


do. 


do. 


do. 


do. 


do. 


do. 


do. 





do. 


do* 


12 


do. 


d< ■. 


15 


do. 


do. 


18 






24 


di 


do. 



German silver mounted. 12 inches long, each. 



Price. 

$0 

50 

75 

1 00 

1 25 

2.00 
I 25 



ROLLING PARALLEL RULERS. 




59. 



759. Parallel Ruler, all German Bilv. on rollers, i > i, u , 



70o. 


Do. 


1. 


Do. 


J. 


D 


' \. 


Do. 


764. 


Do. 


764A. 


Do. 


765. 


Do. 


B. 


J'., 


767. 


Do. 





do. 


d. 


15 


do. 




i. 


do. 




do. 


all brai 


roller-. 


9 in 'die- loi 




do 


do. 


12 


do. 




do. 


do. 


15 


do. 




do. 


do. 


18 


do. 




" n V» 


do. 


12 


do. 




do. 


do. 


i 






do. 


do. 


18 


do. 





1 0.00 

12 

15.00 

<;.50 

>.oo 

10.00 
12.00 

8.25 

4 







770. 



Pa 



r«nc,n, lIc .,, v. ivor,- ^1 wJ ,„,..,.„„,, laiB6hwI 

D« do! & t '!» 



18 



do 



5 Of) 

6 50 

7 50 






No. 
10. 
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WHATMAN'S HOT AND COLD-PRESSED DRAWING PAPERS, SELECTED. 






Demy, 

Medium, 

Royal. 

Super-royal, 

Imperial, 

Atlas, 

Double Elephant, 

Antiquarian, 



20x15 inches, 
22x17 do. 



24x19 
27x19 
30x21 
3x26 
0x26 
52x31 



do. 

do. 

do. 
do. 
do. 
do. 



per quire, 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



Best. 

-1 00 
50 

00 
60 



Per 



1 

•> 

— 

2 

3 
5 
6 



50 
25 

00 



30 00 



Whatman's papers, hot pressed, have smooth surfaces; cold pressed, havefine 
.rfaces. In ordering, customers will p lea*e state which surface they desire. 

802 CONTINUOUS DRAWING PAPER. EXTRA WHITE. 

In ROLLS of 80 To 50 POUNDS. 
Bes^t German make. 36 inches wide, tiiin, per pound 55 cents, per yard, 

thick, 



65 

Price 

Sheet. 

$0.09 
.11' 
.15 
.IS 

.25 

.80 

.-lo 

2.00 

grain 



Do. do. 

Do. do. 

Do. d. 

Best egg -hell. 
Do. do. 
Do. do. 



42 
54 

54 

59 



do. 
do. 
do. 

do. 

do. 
do. 

do. 



80 



thick, 
thin, 
thick. 
medium, 

thin, 
thick. 



do. 

do. 

do. 
do . 
do. 

do. 

do. 



55 
55 
55 
55 

55 



do. 
do. 
do. 
do. 
do. 
do. 

do. 



do. 

do. 

do. 

do. 

'lu. 

do. 

do. 



Do. German make. 62 

MUSLIN BACKED CONTINUOUS DRAWING PAPER. EXTRA WHITE 



36 inches wide, medium, per roll, $8.50, per yard 

4 - dO do do. 'MM. J,, 

EggShell 54 do. do. do. I , W t 

Do- 08 do. do. do. 18.00, do. 

L '°- &H d. tvv. .1,,. L9.00, do. 

, ''' . ,' 1 "- extra stout, do. 18.00, do. 

Whatmans Drawing P< u i arge B h e ets f or maps, mounted to order 

*. CONTINUOUS DRAWING PAPER, BUFP TINT, FOR WORKING DRAWINGS 
< Best English make, in bolls op 50 to 80 pounds 

40 inches wide, medium thickness, per pound, $0.50. per yard 
54 do. do. do. 50, do. ' '. \ 

''"- 1 ^.MEBICAK MAKE, IN ROLLS OF 70 TO 100 POUNDS 

36 inches wide, thick, per pound SO. 15. per \ ard 
42 d do do. .15, do. 

48 do. do. do. .15, do. ' 

54 do. do do. .1-'., do. . 

1 '" u r "'' : °"s paper sold by th, pound at above rates 

•4}. Ajchiteeta Manilla Sketching Paper, 31x50, per quire, per sheel 

™ 8 V , l,M '- '" ;i " ' ,l,ir, ' , - v "' v - article, needs no stretching* will not 
buckle, and is especially immended. 

TRACING OR VELLUM CLOTH. 

lu Rolls of 24 \a, both Bide I or face ed and back dull, suitable 

pencil minks. 
Imperial, 18 inch de, per roll $l 0, per yard, 



35 
45 
50 
35 
75 
55 
45 
65 



1 00 
1.25 
1.75 
2.00 
2.25 
2.00 



.25 

.12 
.16 
,18 

.I'M 

.40 



for 



D 

Do. 3fi 

Do. (_' 

'4ar'a Patent, I B 
Do. 
Do. 
D 42 



do. 

do. 

do. 

do. 

do 

do. 

do, 



do. 

do 

do. 

do. 

do 

do. 

do. 



9.00, 
10.00, 
1 LOO, 

7. on. 
9 

10.00, 

14.(io. 



do. 
do. 

do. 

•I'-'. 
do. 
•Jo. 
do. 



50 

60 
75 

..:, 

»0 
60 
75 





























' +• 




■ •-. 













■ 










1 




■ 
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No. 
8U6. 

807. 
B08. 

- 1 »9. 

810. 

811. 
B12. 
B13. 

S14. 

815. 

815* 

81 

81G£ 

81- 

817. 

818. 



French, 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
English 

Do. 

Do. 

Do. 

Do. 
German, 

Do. 



TRACING PAPER. 

in Sheets. Royal, 19x25 inches, . . • per quire, 

do. Super-Royal, 21x26 inches, . -. ( *° 

do. Double Elephant, 28x4 o inches. . do. 

in Rolls, 11 yards long and 43 inches wide, per roll, 
do. 22 do. do. do. do. . 

Vegetable Royal, 19x25 inches, per quire, $2.20, per sheet, . 
do. Super Royal, 21x26 inches, do. 3.60, do.. 

do. Double Elephant, 28x40 do. do. 10.00, do.. . 

do. in rolls of 22 yards, 54 inches wide, per roll, 

, in Sheets, 20x30 inches, P*r quire, 

do. 40x30 do do- 

finest quality, in sheets, 20x30 inches, . . do. 

do. do. 40x30 do. . • do. 

in Rolls of 20 yards, 40 inches wide, . . per roll, 

in Rolls of 20 yards, 43 inches wide, . . . do. 

do. do. 58 do. . . do. 



Priict 


SI On 


1 50 I 


2 50 I 


1 50 I 


2 50 1 


15 


40 1 


05 1 


5 00 1 


1 50 1 


3 00 1 


2 G3 1 


5 25 1 


4 00 1 


4.00 


7.50 






HUFTY'S DOUBLE-LENGTH PROFILE PAPER. 

820. Plate A. — Rulings 42 inches long by 15 inches widi I mta] Divis- 

ions, lour to the inch : Vertical Divisions, twenty to the inch, and 
having every tenth horizontal division line and every fiftieth vertical 
division line heavier than the others. Price, per Bheet, 40c, per quire, 

821. Plate A. — Rulings 42 inches long by G£ inch ide, Horizontal Divis- 

ions, four to the inc Vertical Division i y to the inch, and 

having every tenth horizontal division line and every fiftieth vertical 
division line heavier than the others Price, pert: per quire 

822. Plate B. — Rulii 12 Inches long by 18 inches wide, B ontal Divis- 

ions, four to the inch; Vertical Divisions, thirty 1 inch, and 

having every fourth horizontal division line and every twenty-fifth 

vertical division line heavier than the others. Pries i Oc 

per quire, '\ 

;. Plate B.— Rulings 42 inches long by 6j inches w iioutal Divis- 

ions, four to the inch; Vertical Divisi. thirty to the inch, and 
having every fourth h< ntal division line and .-fifth 

vertical division line heavier than the < rice, p< Oc ' 

per quire, 

1. Plat -Horizontal Divisions, five to the' inch ; Vertical' Divisions' 

! wc ' ,,JC " ld '' •'""* *™»g every fifth horixonUl division 

line P y twenty-fifth jrertioal di vision line heavier than the 

others. Price, per sheet. Hi, . ,„ .,. qu i re> 

CONTINUOUS OR ROLL PROFILE PAPER. 

After a long Bel now tf) , 

of '/* **»** ' oUaotany ,. (22 inch. ,d ,, the 

ing 

-Rulii inches wide, H, - Division inch- 

U,, 'TV nthlu.ri- 

H° ',' ;; J ° ion line he r 

than tii. iers. Price, p 

826. PJ ^-Rulings 20 inches wide, HorUonh ,.,,: 

ArrH , a, r 1 " h hori- 

zontal division lino and . ,,,, _. 17" • 

heart p Te ' "- lI »" line 

' ' Plr v H -~! l u ] ' Bwide,B iUID n, four to the 'inch/ 

'T, -' even- fourth hori- 

zontal d. m line and I . tw .fifth v-rtir.i ' A ,. 

heavier than the o: . Price, per i ^ dmsion Ime 



$8 50 



6 60 



8 60 



6 60 



8 50 

art i. 



30 



30 



-u 






No. 

s ■_■ g 

8 2 9 



830. 
831. 



832. 
833. 

831 

835. 

16. 
837. 
838. 

■ 
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MUSLIN BACKED ROLL PROFILE PAPER 

"2^J£2£ X of either p,atc A or B ' 20 «— ** 

^S^^^^' hat * B > ^' inches wide. inrolls'of 20 

responds to that in sheets known as Brown's Prvfih 1 ;, pfr . ' 

t. ,- ,„ 0R0SS SECTION PAPERS. 

T °P^PhicaJ Paper, 14x17 inches, ruled 400 feet to the inch, per sheet, 

Patent °Omce Blanks (Bristol £ ri *£ 8 £ et , lO^ff pe^ do^ 
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Pucx. 

$0 75 

50 



1 75 



5 no 
5 (»(» 
5 00 

5 00 
5 00 

3.00 
3.00 
3.00 
1.00 



LYONS' TABLES. 

840, L - v ^L Ta , M ' V A 8et *- of Tab i es for finflin * at a & lMce «* tow cubical 
contents of Ex cayati on and Embankments for all Bases, and for erery 
variety oi Ground and Side Slopes. By M. E. Lyons, C. E. 

Sheet Xo. 1. General Table for all Bases and all Slopes. 

Mil '* I... «fc',i MM.'. iai««. " 



Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
.Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do 
Di 
Do. 
Do. 
Do. 
Di 



4. 
5. 
6. 

— 

8. 

10. 

I I 

IJ. 

i::. 

it. 

15. 

16. 

18. 
19. 
20. 

23. 
24. 



2. For Side Hill Cuts and Pills. 
'■'•■ Base l-' feel Slopes, . 



do. 
do . 
do. 

do. 
do. 

d<> 
d. . 
do. 
di 
do. 
do 
.1 
>. 

do. 

do. 

do. 

do 

do. 

do. 

do. 

do 



15 
15 

15 

18 

18 

l - 

25 
26 
28 
30 

32 



do. 

do. 
d 

do. 
do. 
do. 
do. 
d 

lo. 
do. 

do. 

do. 
d< 

do. 

do. 

do. 

do. 

do. 

do 

do. 

do. 



The Tables are printed in clear, bold type on 
rheymaybe used by candle-light withoul injurin 
plete in itself, and embrai !l thai is wanted '" 

Aeeignated, whether on level or side-hill cross sec 
Per sheet, 25 cents; bound in one volume, 



U to 1 
H to 1 

i to i 

1 to 1 

1'. to I 
I to 1 

1 to 1 
J to 1 

i to i 

1 to 1 

I. 1 , to 1 

H to 1 

\ to 1 

H to 1 

1.1 to 1 

U to 1 

I to 1 

1 to I 

i; to i 

U to 1 

1 to 1 
l.j to 1 

inted paper, sheets j:.xl6 inches. 

the eyesight. Each sheet is corn- 
connection with the Base or Slope 
tion. 



A sample book of all our papers from 800 to 835 sent on application. 
8-J0J. Table for reducing p.rches to feet, also decimal parts of a foot for 
each inch mid sixteenth of an inch, per sheet, 



$8 50 



.25 
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No. 



Price. 
$6 00 



do. 
do. 
do. 
do. 



4 

7 



50 
50 



6 00 



4 
9 



50 
00 



HELD BOOKS, 

NO. 

841 Level Book, 7x4 inches, made of superior drawing paper, per dozen, 
842. Do. 6$x4 do. extra smooth paper, do. 

842'.. Profile Level Books, 7x4 inches, made of superior draw ingpaper, *"" 
843." Transit Books, 7x4 inches, made of superior drawing paper. 

844. Do. *J£x4 do. extra smooth paper, 

845. Record, 7£xo inches, made of superior writing paper. ^v. v 

846. Cross Section Books, 8 inches long by 7 wide, for Topography, do. 12 I 

BOUND PROFILE BOOKS. 

These books are for field or office purposes, being printed on both sides, of a tough 
thick paper, and bound in flexible covers convenient tor the pocket. Each page will 
contain a profile of three thousand feet in length, so thai each folio will contain an 
average section of a road as usually laid out for construction. Railroad and other 
engineers will find them very useful. Size of book ^ by 6f inches. The rulings 
correspond to our large profile plates A and B. 

847. Flate A. 2"> leaves imitation Turkey morocco, with elastic band. 

Do. 50 do. do. do. do. 

Do. 100 do. do. do. do. 

Do. 50 do. Turkey morocco, turned edges, with elastic band, 

do. do. do. do. 

do. imitation Turkey morocco, with elastic bi 

do. do. do. do 

do. do. do. do. 

do. Turkey morocco, turn with elastic id, 

do. do. 



Do. 100 

84 8. Plate B. 25 

Do. 50 

Da LOO 

Do. 50 

Do. Km 



3 50 

5 00 

8 I 

6 tin 
00 

3 50 
5 00 

B I 

(Hi 

9 I 




849. 

Sl r ». I'.-r nt Ink Sltb. with cover, 1 |l I I inch ..■>, 

0. I 9. >. 1 do. 



INK SLABS AND SAUCERS. 



.60 





855. 






PORCELAIN SLABS. 
For Ind "' h Omlammfi :; hole* or cvpt ,i anting action. 



855. Measuring bj 1 1 inch 

85G. Do. , bj 2j do 

Do. i do. 

Do. 4 by 3 do. 



each, 
do. 
do. 
do. 



15 
25 

10 



8< r > ining •") 

861 Do 5 

8»il. J).,. 5 

Bll. Do. 



CABINET NEST8. 

r in NesU n each otksr 

Bauc. and a Cover, 2g ind per 



do. 



do. 



5 



do. 
do. 



do. 




do. 



do. 

do. 



l '- Arci.it Ui f with 8 diTisions and cnj. 



do. 
do. 



do. 



.70 

.80 

1.00 

1 



* 



JAMES W. QITREN A CO., PHILADELPHIA. 

WINSOE & NEWTON'S WATER COLORS. 

HARD COLORS IN CAKES, OH MOIST IN CHINA PANS. 







W hole » 

862. Whole oak.-- or pan 
Antwerp Blue, 
Bistre, 
Blue Black, 
British Ink, 

Brown < >chre, 
Brown Pink, 

ronze, 
Burnt Sienna, 

ami Limber, 
Chinese White, 
Chrome Fellow, 
Cologne Earth, 
Deep Chrome, 
Dragon's Blood, 
Emerald Green, 



,ik.-. 



862 



30 cents e ich; half cakes or 
Flake White, 

Hooker's Green, No. 1, 
Hooker > Green, No. 2, 
[ndigo, 
Indian Red, 
Italian Pink, 
I \ ory Black, 
King's yellow. 
Lamp Black, 
Light Red, 
les \ -'How, 
sutral Tint, 
Blue, 
< »s ire Gi n, 
* >raii'_rc riu'iimr. 



Hall I ake. 

pan, 15 cents each. 

Payne's Grey, 
Prussian Blue, 
Prussian (ireen, 
Raw Sienna, 

Haw I'mlMT, 

Red chalk, 
Red Lead, 
Red < tcbre, 
Roman < Ichre, 
Sap < Ireen, 
Terre Verte, 
Vandyke Brown, 
Venetian Red, 
\ ermilii 

Fellow Lake, 
Fellow odire. 



. Whole cake: m , 60 (; Uuli cukes or pan, :ju ^,m. 



Black Lead, 
Brown Madder, 
Chalon's Brown, 
Constant White, 
Crimson Lake, 



Indian Vellow, 
Mars Fellow, 
Neutral ( (range, 
Purple Lake, 



Reuben- Madder, 
Scarlet Lake, 

ivl.-r Vermilion, 
Sepia, 

Warm Sepia. 



Roman Sepia, 

4. Whole cakes or pan, 85 cents each; half cakes or pan, 45 cents each 
>baltBlue, Orange Vermilion, j \; i... Carmine. 

.865, Whole cakes or pan. $1.15 each : half cakes or pan, 60 cents each. 



Aureolin. 
Burnt Carmine, 
Cadmium Yellow. 
Cadmium Orange, 
Carmine, 



French Line 

■ Llstone, 
Green I > le of Chromium, 
Indian Purple, 
[ntense Blue, 

Leinon Vrllow. 



Pale Cadmium Yellow 
Pink Madder, 
Pure Scarlet, 
Rose Madder, 
\ tridian. 



800. Whole cakes or pan, $1.80 ceach; half cakes or pan. 90 cents each. 



Field's Orange Vermilion, 
Madder Carmin 



Mars ' (range, 
Purple Madder, 



Smalt, 

I lr rariiririne Ash, 



Color Boxes furnished to order, to hold 6, 12 18, or 24 whole or half cakes. 

Prices, 60 cents, 75 cents, $1.00 and $ u. 

WINS0R & NEWTON'S WATER COLOR LIQUIDS. 



In Glass Bottles. 



00 






trmine, 
>0§. Indelible Brown Ink, 
867. Prout's Brown, 
8(17$. Gold Ink, 



mi cen 
60 

50 



Pure Gold in cake«, $2 50: in cups. 26 cent- 



Extraof of Ox Gall, 
868. Indian Ink, 

I8£. < !hinese White, 
868f. Pure Gold in shells, 



50 cent- 
50 
50 
20 
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JAMES W. QUEEN & CO., PHILADELPHIA. 



QUEEN'S LIQUID INDIAN INK. 

This ink is specially recommended, working up easily and smoothly, and leaving 
a beautiful, well-marked, and permanent impression. 

No. JJlgj 

869. In one ounce glass bottles $0.50 

AUTOMATIC INK CUPS. 




86! 



B69j Single bottle, in box, with lid 

Triple do. do . ...... 

These Cups are intended to bold Water Colors or India Ink in a 
liquid - The cup being hermetically Beah tiere io evaj 

ration. The ink is always ready, and can be used up i ely. Afl 

grinding or dissolving a sufficient quantity to ibi ut half till CUp 

the ink is placed in by removing the small tub< I tut 

and by a slight pressure of the finger on the n p the color is 

forced up into the mouthpiece and the pen or brush fi On re- 

moving the pressure, the contents return to the CUj I es the 

wa f color caused by drying ,„ scaling, ai time consumed 

in mixing whenever ink is needed. 



.75 
1.26 



WINSOR & NEWTON'S CABINET SETS. 




870. 



JAMES W. QUEEN & CO., PHILADELPHIA 



No. 



870. Polished Mahogany Box, with lock and key, and drawer paint 

stone, water glass, India ink. brushes, and 12 colors, ? 
*■ '• Do - do. do. .in ,i„ 10 ,,» ' 



71 



do. do. is 

«-., p ,. . . *J" , do - do. do. 24 

873. Polished Mahogany Box, with sliding lid and 12 

do. do. do. do 18 

875. Empty Mahogany Color Boxes, for 12 colors 

D°- do. do. do. 18 do. ' . 

Do - do - do. do. 24 do. 



872. Do. 

873. Polis 

874. Do. 



do 
do 
do 
do 





Pricb. 


Whole 


Half 


chL' 1, 


cukes. 


$12.00 




Ki.00 


$12.00 


20.00 


15.00 


5.00 


::.<>(> 


7.50 


4.25 


.60 


.50 


.75 


.GO 


1.00 


.75 




: 



876. Km 



piy Japanned Tin Boxes for Moist Colors in Pans 

Fur 6 full or 12 half pans, each, 

For 1-J do. 21 do. do. 

For Hi do. 32 do. do. 

For 2 1 do. 48 do. do. 



1.50 
2.25 

2.50 
3.00 



BKUSHES. 




877. 



8 



1 1 



Camel Hair Pencils, fine quality, 2 inches long, each, 
Do. do. do. 2\ do. do. 

Do. do. do. 3" do. do. 



.05 
.06 
.08 
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JAMES W. QUEEN A CO., PHILADELPHIA. 







No. 
878. 



Camel Hair Pencils, fine quality, wood handles, and metal tubes 
Nos. 1 aii'l 2. 10 cents each; 3 and 4, 12 cents; 5 and 6. 15 on 



PklCK. 




879. 

«™ ^ No3 - V°Tu s ■ ts; 2 ' 60cent8; z > 75cent8 - 

8i Ji. bingle Camel Hair Wash PeaoUe, same quality and sizes as No 879 
Nos. 0, 20 cents each ; 1, 80 cents; 1, 35 cents; 3, 45 . ' 




88(1. 

881. 

8b. 

88 
883 J 



Large darnel Hair Pencils, in swan quill, fine quality 

Do - d°- 2* do' 11 do' h°' • • ™ 

R N Sa i ble ? a o ir o? encil9 « w ' th W«k i'ood handles °' ' ■ • 40 

■sssssss & s - 

Brown Sable Hair PenciCw-i.h dL^ w^tt 4 " S,W ^ 5 - « ««,... 
.Nos. 1 and 2, 30 csnts each • .1 »«■) j 7- "anmes, 

Large Brown Sable iMe^ ?„ J.'" T f aDd G ' W •««•■ 

Nos. 0, $3.00 eaeh ; ,, tfBft W^JOrfiffg; 



K 



JAMES W. QUEEN A CO., Mill. aim I 



I'll I A. 



- • 








fifefe _ 



















No. 

'0. 

'1. 

-'. 

901. 

'U 
90.-.. 



INDIA INK. 



India Ink. Sticks, four- 2 I.. 

''"• ' " , " 1 ' 'ion ] in g ) , . ,,_ ' 

£J°- do. 4 in 

|l0 - iches I. ach 

Do. very ,, 

^"V " k \J Vi ch, 

a. India Blue I Iti 

sh I 'i B iTirni |, . . . ' 

tndia Yell bron 

d. India Re i (Vermilion . . 

B. India Lak 



INDIA RUBB£:tt. 
a. W. I Fir " inches, < 



b) 1 
1} 



fin. 

do. 



Jl 



■<„ 



a. 'i' 



(-■* m 



'1 «l.l 



9 



IU"**, 






' 



[71 



': 









I CI. 



so 



10 
25 

1 

.75 
.' 

.: 

1.00 
1.25 



90i 

I'm. dO. (In. 

Do. do. do. 

Do. do, d i! by Ljj 

Do. do Black, pu ! | 

911. Do. do. 

912 Do. i mbined 1> ad Pencil Eraser* ich, 

'•'•-'•j- _ I' '1". do. mammoth, each, 

912f. a. Spon Rubber I miner i r, pii 1 bj 1 I chi each, 

b. do. J... do. -'. b. do. 

c. do. do. do. I bj 2 by l" do. 



l'ii 

20 
10 
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JAMES W. QUEEN 4 CO., PHILADELPHIA. 

LEAD PENCILS. 



No. 

913. A. W. Faber's Hexagonal, gilt, Nos. 1. 2. 8, 4, 5, per dozen. 

914. Do. Pure Siberian Lead. Nos. BBBBBB, BBB, BB, B, HB, F, 
H, HH, HHH, HHHHHH; very superior. 20 cts. each, per dozen, . 

914}. American Lead Pencils. Grade S, SM, M. H. VH, for general drawing, 
per dozen, ........... 

915. A. W. Faber's small, round, for Divider Points, per dozen, 

916. J. W. Queen's Hexagonal, Nos. 1, 2, 3, 4, per dozen, . . : 

917. Red, Green, Blue and Yellow Pencils, per dozen, 

918. J. W. Guttknecht's Pencils, Red at one end, Blue at the other, per dozen 

919. Faber's Artist's Pencil, hexagon, gilt, each, .... 
• 'I9|. Leads for do., 6 in a box. Nos. 1, 2, 3. 4, 5, per box, 
'.''JO. Faber's Artist's Pencil, with Siberian Lead, .... 
920J. Leads for do., 6 in a box, Nos. 4B to 6H, per box, 

The leads of Nos. 919J and 920J will fit the new pencil-holders in Altene 
Swiss sets, No. 284, &c. Each box has only one grade of leads. 

MISCELLANEOUS. 

921. Mouth Glue, per piece, .......... 

"2. Gillott's Mapping Pens, per dozen, ....... 

923. Do. do. on cards, with holder, per dozen, 

924. Do. Lithographic Crow Quill Pens, on card, with holder, per dozen, 



PbI'-f.. 

Si. 0(1 

1.50 



I 



.00 

.75 

50 
50 



1 

1 
$0 
50 
35 
R5 

der and 




925. Rogers & Son's Steel Blade Eraser, cocoa handles, each. 
92G. Do. do. do. ivory handles, 

Gillott's extra fine Steel Pens, No. 303, per gross $1.50, per dozen, 
"Falcon." "Commercial," and •• Business" Pens, per gross. 
Best Foolscap Paper, per ream $6.60, per quire, 

Do. Letter do. do. 5.25, do 

Do. Commerehil Note, do. 3.35, do. 

Superior Post Office Paper, huff tint, per ream 9.75, per quire 
Printed Legal Cap Paper, specially ruled for specifications and contracts 

... _ . per ream ln.50, per quire 

Mat Paper, smooth, extra, 10x21. per ream, . 

Do. do. do. 18x28, do. . . . . 

iperior WThite Envelopes, per thousand 5.25, per packaer 
Do. Buff do. do. 4.25! do. ' 

Ar„ D Mr u d °;- m ?2" " lega1 '" (Urge 8ize) P» tfKTOMlMi 8.75, packag 
Arnold s Writing Fluid, per quan. 

Blue Ink, per bottle, ••.... 

Divid's Carmine, 2 ounce bottles, with glass' stoppers, per 

Rubber Bands, ch wide, 2 inches long, per gross 1.15, 



Do 

Do. 

Do. 

Do 

Do 

Do. 

Do. 

Do. 



\ 

S 

i 



do. 
do. 
do. 
do. 

do. 

do. 

do. 
do. 



3 
H 



do. 
do. 
do. 
do. 
do 
do. 
do. 



do. 
do. 
do. 
do. 
do. 
do. 
do 



assorted length, do. 



1.40. 

L.66, 

2 00, 

2.60, 

2., 

00, 

2.1 



bottle, 
per dozen, 

do. 

do. 

do. 

do. 

do. 

do. 
. do. 



lj inches long for tickets. . per pross, 



All other size, Kubber Bands furnished at proportional nu! 



13 



05 
75 

75 



60 

75 

25 

35 
30 
20 
55 

50 
50 
25 
15 

87 
25 
50 
12 
16 
20 
26 

80 

35 

4u 

26 



JAMES W. QUEEN & CO., PHILADELPHIA. 



75 



Mucilage, per quart, $1.25, per cone (3 07 \ f" * - 

Red Chalk Pencils for U.A^ itZ^Vioz^ \ ' ' ' ' •?•£ 

Ke, rayons, superior quahty, per dozen, . "g 

lied Chalk, in lumps, per pound •" 

Arkansas Oil Atones, 80 

25 to 2.00 

-asa ^^^^^^^^^ — s of s,. 

^Envelopes, Letter and Note Head,, Cards, &c., printed and lithographed at usual 



REYNOLD'S BRISTOL BOARD. 



1^x161 inches, Cap, . 

14**18* do. Demy, 

L6$x20f do. Medium, . 

18 x22j do. Royal, ...'." 

Bondpaper, for tracings, very tough 

16x21 16x24 

per 100 sheets, $3.25 3.75 

English Parchment. 

KixL'n 18x20 

per dozen, $5.25 g.| 



28h«eU. 3 sheets. 4 sheets. 

per dozen, $0.70 ] .10 uo 

do. 1.10 1.60 

do. 1.40 1.80 

do. 2 00 2.75 



1>0 
2.50 
3.50 



19x21 
4.00 



18x22 
7.00 



18x21 
7.25 



l!'x30 inches. 
5.00 



20x24 inches. 
7.50 



Gelatine or Glasspapcr. 13 x 19 17 x 21 inches 

per dozen, $3.50 4.00 

Transfer Paper, blue, red, and black, 18*x23 inches, Royal, per quire •> 50 

IV Lite Mounting Board, 22x28 1U ches, according to thickne^per^heet, '.15 to 25 






CHARCOAL. 

Best Quality, in Pasteboard Boxes. 

French, in bundles of "»<> sticks 

Venetian, thin, in bundles of 50 sticks, [ 

French, | inch thick, 8 Inches Ion*, in bundles of 50 sticks 
French, j do. 8 -lo. do. do 



per box, 


,20 


do. 


.40 


•lo. 


.50 


do. 


.80 



CRAYONS. 

No. 1. Hard; No. 2, Medium Soft; No. 8, Very Soft. 

Conte*. square, black, Nos. 1, 2, 3, . 

Do. do. red, 

Do. round, black, 1, 2, 3, 

l>o. do. varnished, .... 

l>o. sauce, Velvet black, wrapped in foil, 
German, round, black, inches long, fine, 

26 Crayons, assorted colors, in box, each, 
50 do. do. do. do 

100 do. do. do. do. 

Crayon Holders, .... 









per gross, 1.80 








do. 1.80 








do. 3.60 








do. 5.00 








do. 9.00 








do. 12.00 








1.25 








2.50 








6.00 








. .10 to .50 
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JAMES W. QUEEN k CO., PHILADELPHIA. 



SOLID SKETCH BLOCKS. 

Each Block consists of 32 leaves of best quality Whatman's Drawing Paper. 

Price. 



IGmo 


Royal, 


4£x 6, 


8vo 


do. 


6x9, 


4to 


do. 


9 xl2, 


Half 


do. 


11' xl8, 


32mo 


Imperial, 


•U 5i, 


16mo 


do. 


5} x 7, 


8vo 


do. 


7 x 10, 


4to 


do. 


10 x!4, 


Half 


do. 


14 x20, 



unboui 


$0.65 


*bound, 


$1.26 


do. 


1.00 


do. 


1.85 


do. 


1.76 


do. 


3.00 


do. 


8.00 


do. 


4.50 


do. 


.55 


do. 


1.00 


do. 


.80 


do. 


1.50 


do. 


1.40 


do. 


2.50 


do. 


2.50 


do. 


3.75 


do. 


4.25 


do. 


6.00 



• The binding has Cloth Sides and Leather Back, with a Portfolio and Loop for Pencil inside* Th# 

Portfolio will \**\ tor a number of blocks. 



INDUSTRIAL DBAWINfJ COPIES 

For Mechanics and Students in Industrial Evening Schools, 
iuperinten.lence of Prof. Walter Smith, \y James E. Stone. 

24 large Folio Plates, as below, unmounted, per set, 
do. do. do. mounted, do. 

ISOMETRIC PROJECTIONS. 

Plate 1. Angular Bodies, mounted on pasteboard, 
Do. 2. Curve.] Surfaces and Bodies, 

CARPENTRY. 

Plate 1. Framing. 

Do. 2. Framing for Front and Side Elevation, 

3. Framing, 

4. Details of Framing, 

5. Details of Framing, 

6. Details of Roof, . 

7. Details of a Door, 

8. Joints, .... 

MACHINERY. 

Plate 1. Screws, Bolts, and Nuts, 

Do. 2. Theory of Screws and Tops of Bolt-Heads 

3. Stub End, 

4. Pillow-Block, . ' ' 

5. Eccentric and Shaft and Eccentric Strap, 

6. Wrench, ... 

7 - Vise 

8. Faucet and Hand Punch, 

9. Spur Gear, . 

Do. 10. Approximate Method of Drawing Spur Gear 
Do. 11. Bevel Gear, .... * P 

Do. 12. Plan of a Steam-Engine, 
Do. 13. Elevation of Steam-Engine, 
Do. 14. Details of Steam-Engine, 
Price per plate, unmounted. . 



Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



Prepared, under the 

6.00 
. 15.00 

.76 

.75 



.76 

.75 
.75 
.75 
.75 
.75 
.75 

.75 



.75 
.75 
.75 
.75 
.75 
.75 

.76 
.76 
.75 
.75 
.75 
.7.', 



James w queen a oo., Philadelphia. 
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CHAPTER XI. 

POCKET COMPASSES 




9:; 





9u 



78 JAMES W. QUEEN k CO., PHILADELPHIA. 

No. 

930. Pocket Compass, round red wood case, no stop to needle, each, . 

931. Do. square do. do. do. do. 

932. Pocket Compass, of Brass, round, 1£ inches diameter, with cover, no 

stop to needle, each, .....••••• 

933. Pocket Compaq, mahogany case, 1$ in. square, with stop to needle, each. 

934. Do. do. 2 do. do. do. do. 
5. Do. do. 1\ do. do. do. do. 

936. Do. do. 3 do. do. do. do 



Peicb. 


$0 50 


50 


50 


l 50 


2 00 


•_' 25 


7S 





••;■;. 







938. 

9. 
940. 
941. 
942 



937. Pocket Compass, brass round, with cover, U inches d. ter, with <top 

to needle, 

Do - I " round, with cover, I) inches diameter, with stop 

and agate centre to needl- 
r, ° wat.-li pattern, brass, 1 in. diameter, no stop to needle 

£o. do. do. 1} do. do. 

'" . do. do. 1 ,i. withatop d« 

0* do. do. lj do. o. d 



1.25 



1.76 
.60 

.( 

.65 

.90 







94 







1 ' s ' of c! iszg *-*-**•«**** 

W ^at^SSe ind 

"Tnt^T' bmS8 ' ** inches diameter, with hinced 
cover and stop to needle uiu t ea 

• * 



944. 

945. 



Do 



1 . 50 
1.60 



946. 

947. 



JAMES W. QUEEN & CO., PHILADELPHIA. 

Pocket Oompa is, watch pattern, bra-. U inches diameter, with hinged 
n cover, stop and agate centre to needle, 

watch pattern, German Silver, U inches diameter', 
hinged cover, stop and agate centre to needle, 



Do. 




948. 



MS. Pocket Compasses; gilt, watch pattern, with stop, enamelled dial and 
agate centre ; 1 to 2 inchea diameter, in morocco sup, nor 

London article, such as are used by offia n the British army.) \l inches 
diameter, each 7 

949. Same as No. 948, bnt If inches diameter, each, !".!"! 

). Charm ^Compasses, gilt, to hang to wat.l, ^, ia nl. ,;„•!,. . 



71) 

I'KICfc 

$1.75 
l\65 



solid gold, to hang to watch guard, each, 



6 no 
& 00 




I 



■ 



■ 



| 
i 



■ 



^n 



SUN DIAL COMPASSES. 









953. 



--. Poeln l ompasi I Sun Dial, red wood box, with cover, each, 
953. Do. mali./. with Universal Sun Dial, each' . 

9 ^ 4 - Do. brass, with Levels and Leveling Screws and Universal 

Sun 1 »ial, each, ....... 

Do- bra , with Hinged Cover and Sun Dial. 2 in. diameter 

956. Do. do. do. U do. 



50 
8 00 

14 00 



4 
5 



00 
50 






.-* 



■Bfl 
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JAMES W. QUEEN & CO., PHILADELPHIA. 










957. 




No. 






J. Prismatic Azimuth Compass, of Brass, 2* inches diameter. . . . 

::^i:i:/;;;:r;;;Hf Bl »*»•*— ****+•'*+; 

W. Geological Compass, same ko. 959, bit made G man Silver .' 



Pan ►. 


$18 


00 




00 


4 


50 









96 



■ l. 



I. Miner's Compass, for tracing iron ore 



■was ■« *>-*-. 

C ' aS an ordinary pocket compass. 









No . ***** *■ QUEEN « ''"•• PHILADBLPHIA. 

u 2::ilr pj - ■ *>■ > >- -,:,;, „;„„„.; ,„,.,;„, 3 . 

B I * • . J 

1,1 ■"ajffi'ES Bame M N " --'■ »»«»» Imi. .ad nonius. need,* 



81 

$18 00 
15 00 

14 00 
12 00 






CHAPTER XII. 

SURVEYOR'S COMPASSES, TRANSITS, LEVELS AND 

LEVELING RODS. 




966. 



966. Surveying :Compa 88 , I inch needle, L2J inch plate, two B trai*hi Levels 

^V '"" , '"' "«**■ graduated 'for takin^angles oJ 

elevation and drpir - ion, ... 

:. Snnreying Compass, 5 inch needle, 15J inch plate,' two straighi levels 

£ ; ,k ""'"'' * nd : Staff mountings, and ighte gvXlddfoi 

taking angles ol elevation and ,, . . 

968. Surveying Compa h needle, L5J inch plate, hvo'strai'glH Level 

^eper and Jacob Staff moum ,, and Bights graduated lor 

taking angles ol elevation and ,1, ion . 

6 " 



30 <>9 



35 00 



40 00 









■S2 



JAMES W. QUEEN A C0. r PHILADELPHIA. 

VEBNIEE COMPASS. 




No. Priob. 

969 Surveying '"ornpass, 4 inch needle, 12.1 inch p] two straight levels, 
outkeeper and nonius for adding or subtracting the lie varia- 
tions of the needle, and sights graduated for reading ai ~ of ele- 
vation and depression $40 00 

970. Surveying Oompaaa -nme as No. 969, but with 5 inch needle and 15£ 

inch plate 45 00 

971. Surveying Compi same as No. 969, but has 6 inch needle and 15J 

incli plate, 50 00 

THE BAILROAD COMPASS. 




973. 



The Railroad Compass has the Main Plate, Levels, S! . ! and H le of the ordinary 
ing C ompaSB but 1 o un ,th the main plate a d ed circle orlimT 

what, horizontal angle, to single minu* lependently of the nee die 

973. Railroad Co h needle and with one vernier to limb and 

sights graduated to read angles of depression or elevations. . 









0« 



H 
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No. 

sight aduated to ,-,.• I V, tW0 5rerniers '" Hmb, and 

978. Tripod, with ,1,,,^'!' '"'""' r elevations, . . 

962 to 975 * 8 ' rumished u > «V "' the Compass, a from No. 

All tkeConpoM front N< , ,: ^*L^j»^££ 

VERNIER TEANSIT. 
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Price. 

$70 oo 

80 00 
8 00 



J l_ 

I 




& 



Id 



<Z 




i. 

I Vernier Transit, or l msit Compass, has the same general properties as tho 
Vernier Compass No. 969, bul is furnished with a Telescope in place of the ordinary 
- !lts - The Telescope is from tea to twelve inches long, and sufficiently powerful to 
Bee and set a flag at a distance oi two miles, in a clear day. 

978. Transit Compass, with needle 4 inches lonj I light tripod, . . $75 no 

979. Transit Comp Bame as No. 978, but with vertical c J inches 

diametei and clamp and tan^nt mim-mcm to Telescope, . .90 00 

980. Transit Compass, with needle 5 inches longand light tripod, . . 80 00 

981. I it Compass same as No. ml with vertical ciivle 3J inches 

diameter and clamp an angent movement to Telescope, . . 95 00 



i 

-, l_ 

■ 
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No. 

982 Transit Compass, with needle G inches and light tripod, • - 

98.'i. Tran.it Compass, sam. a- No. 982, but with vertical circle and clamp 
and tangent movement to Telescope, • • 

Sights with folding joints on Telescope to either Transit Compass from 

:'T8 to '■'- - • „_ ' • 

Right Angle Sights on standards of either Transit Compass from 978 to 983, 



I'kkm. 


$85 


on 


loo 


Ofl 


8 


00 


8 


vQ 



SURVEYOR'S TRANSITS. 







i 






The Surveyor's Transit, as above illustrated, hai a Tel m 
inches Jong, constrn- cU -d with the finest 1< under the 



from ten to twelve 
• a level is attached 



«.*«««. ». « B ..uvu .au ueprcHHio. i nt« run ot the cor box is divided to A 

degrees, and i ovided frith • QoniUB Jo, adding and wbtracting the magnetic rariJ 
lions of the needle. The limb on the dmded circle on: 10X , fc ,„ 

rided with two vei .» ,,,-bt ;ill to the telescope and i ninufa l>. 

tnpodhead ,s arrang, d *itb shifting ,,.„._. tlic ^rumenta icklv 

a gn-en point without th. trouble of alteno , position ol the legs. The tripod le 
are made ot reiy strong mahogany 6 *^ 










No . JAMB8 W - * UERN * CO., PHILADELPHIA. 

B85 ' s Te£^ 

of Telescope, ""' , ;l " ,, ,il "-'"' 3cre " <" axig 

r 8 -f rV " V " r - ,V ^^-^^butwithneedlesorsjinches'lon 
S TS^:r ' ; ;l — '•■"■.but* ertical circle to axis 

"° ^"r^ "V"' T* 8 V "- : ' ss - '"" ***<*« either level vertical' 
circle or clamp, and tangent screw to Telescope, 

991. Surveyors Transit with one vernier to limb, level under Telescope' 

992. Surveyor's Transil same as X, 991, bui without vertical circle, . 

993. Surveyor's Transit ,me ,ts N , im . hut without either level vertical 

or clamp, and tangent screw to Telescope. ™' re ™«J 

77„ fervftor', TJwmfc, />„,„ .v... 985 to 993, my* „/„„„ l3 &,. w< .* 
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PmcE. 



$195 00 



IK] (10 



160 00 

200 00 

186 <>u 

105 do 



175 00 

101 00 

140 00 






ENGINEER'S TRANSIT. 

The description given on page 78 for the Surveyor's Transit will apply f or the En- 
gineers Transit a , the latter*has the axis or centre running from The 

lower parallel plat, ,., the ,n head to th, atre plate of the instVuments, thus e! 

curing greater accuracy for laying of angles. The upper part of the Pmnsit doe - o 
eparate from the tripod h h in the Surveying Transit, but is pemanently at 

from the tripod at the lower parallel plate. See cut on first page of cover. 

' 4 - Engineer- --it. with two verniers to limb, level under Telescope 

vertical circle i.\ inches diameter, with clamp and tan-.-,,: - 
axis of Telescope, -i in. -h neriHe. . 

995. Engineer's Transit, gam - No. 994, hut without vertical to axis of 

Telescope, 

996. Engineer's Transit, same as No. 994, but without either level, vertical 

circle or clamp and tangent scre?t to Telescope, 

997. Engineer's Transit, with two verniers to limb, level under T.-lescope 

vertical circle and clamp and tangent screw to Telescope, needle 4 A 

or ;"> inches long. ...... . 

►8. Engineer's Transit. Bame as No. 997, hut without vertical circle to axis 
of Telescope 

! 9. Engineer's Transit, same as No. 997, hut without either level nnch. r 
Telescope, rertical circle or clamp ami tangenl screw to Telescopi 



$21'i 00 



196 no 



175 00 



215 i 



201 <■<> 



180 on 



i If the Transit Instruments from A'<- 978 ft 999 inclim e furnished with handsome 

Mahoga $. 
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1002. 



I* 
101 






No. 



SOLAB TEANSIT. 



hwIV ^ u 1 rt,9 rr Solf ' r . Con ?P ft ^-."' il1 ' Adjuring Socket and Levelling Tripod 
10(12. Solar Transit, with Tripod,. . 

>3 Patent Solar Attachment f< un-its 



i • 



Price. 

J0.00 
241.00 
60.00 



1004. Vertical Aw divided on Silver, with Vernier, reading to 30 seconds' 

with movable Tangent w 20 00 
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ENGINEEB'S LEVEL. 




1UU5. 



No. 

1005. 



Y Level, of the mosi approved form and construction, with Telescope 
either 16, 18, 20 or 2 I long. In this instrument the Teles 

is made to revo and trulj intheYs by rings of bell-metal 

which, when d( i, may be firmlj clamped by the clips, and held 
in any position. It has a rack-and-pinion l i both object 

and eye g] o adjustment for centering the eye-p . and 

another for insui ing the accurate projection of the ■ ■ - in a 

straighl line. Both of these are completely concealed from obser- 
vation and disturbance bj i thin ring, which slid. them. The 
Ts of this level le large and - of the best bell-metal, 
and i have two nuts, both being adjustable with the ordinary 
steel pin. The level bar ia madi round, of well -hammered \., 
and shaped to as to pi the greates - th in the parts most 
subjecl to sudden strains. The tripod bead has the same plates 
and leveling screws as thai of the Engineer's Transit, 



PH1CZ. 



$135 00 



hM 



■ 



■I 
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1006. 



Jin 



1006. American Dumpy or Builder's Level, with Telescope 18 inches long, 
1007 - "" do. do. ii do. 



Prick, 

$75 00 

60 00 














a 



1008. 



1008. French Leveling Instrument, without Telescope. 



35 00 






nc 
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loos. 



No. 
1009. The Architects Level, deluding Tripod, Plumb-Bob, Box, & c, . . ^SS 

The instrument represented in the cut is intended to meet a want long felt by every 
intelligent architect, builder, millwright, and agriculturist- of a simple, compact 
and serviceable Level, procurable at a very moderate cost. 

It has a telescope of 11 inches, having the usual cross wires, and adjustable ar- 
rangement of the object and eye tubes, for focussing upon near and distant objects 
and mounted in Y's, which are inserted in the ends of a round horizontal bar-one 
of the Y's being set firmly in the bar, the other, moving up or down as desired, by 
turning a capstan head screw shown underneath. 

The telescope is held firmly in the wyes by the movable clips and pins, as shown • 
but when the pins: are taken out and the clips raised, can be turned around in the 
wyes or taken entirely out, as desired. 

On the bar, and directly under the telescope, is attached the level tube containing 
a ground-glass vial, marked by short divisions, which serve to centre the bubble. 

The screws which connect the ends of the level with the bar serve, in connection 
with concealed springs, underneath, to adjust the level. 

The spindle is connected with the bar above by a large screw as shown, and is 
accurately fitted below into a hollow cylinder or socket, having four arms, through 
the enlarged ends of which pass (he ordinary levelling screws. 

A horizontal circle of 3 inches diameter is connected by its hub with the upper 
1 of the socket, and turns readily upon it. 

The circle is graduated to degrees, and figured from to 90 each way; it is read 
by a little vernier, which turns with the spindle, to five minutes of a degree. 

The telescope is directed to any object by hand, the spindle turning readily in its 
Pocket, but can be clamped in any position by the little milled head screw, shown 
under the circle. 



■^H 
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H 




*-* 



1010. 



vo. 

HO 
1011, 
101 
10 



ion. 

101 o. 



ion. 



1012. 



Philadelpl no#Jrn;i Pi» ; 

New Jgrk. U 7 eliag 

lUng.ngPo. feel 1 ,,1, Bteel-poi, 

^tely. ^ ° harepai - 

Ranging Poles, 8 feet long, will noinfprl J.™ ' i /• 4 °° 

off in feet, which are . d red .»" fwhX ^f *" . 

, which are painted*; ffi 






in 



lit. 
4 00 
5.00 
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1016}. Steel Ranging Poles, 7 feet long, very accurate, . 

101(5. Rorl Level lor Plumbing Rod or Pole, ...... 

1016}. Plummet Lamps, for Mining use, with Compensating Ring, 

Pair in box, with Strap, 

1016$, Lamp for Mining Engineers of Copper, with Air Chamber, can be 

used on hat, in hanrl, or on table, ..,..•• 
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Pbicb. 

$0.25 

6.00 

13.00 
28.00 

3.00 



HAND LEVELS. 




1D17- 



1017. Locke's Band Level, made of German Silver, 

1018 l»o. «1". do. Bra--, 

1018$. Reflecting Hand Mirror, for turniug right angh 



12.00 
10.00 
10.00 




1019. 



1020. 






101 'i. nynometer or Slope Level, Bmall Bize, in morocco box, 
1020 Do do. lai ge Bize, do. 

1021. Do. do. do. with perpendicular sights, 




8.'M> 

12.00 
10.00 



1021J. 

1021J. Clynomotor of Square Frame, with arc running diagonally across, in 

box .-•••••• • 1-00 

This last form gives these instruments great firmness, and either of the tour sides 
can be used for ascertaining the slope, thus enabling one to take the inclination of 
the under Bide of a plane. 



92 






No. 
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*pT 




>n 



1021f. 



1021J 



021f. Linfon'e ! Patent Combined Hand Level and Clvnometer, 

VZZ. Pocket Levels, mounted in Brass, 3 inches long, 







PWOB. 

$2'- >><> 
.76 



1 022. 

1023. Pocket Levels, mounted in Bra-. 6 inche* lone, . 
024. Do do. do. 9 do. . 

1 lK ^o. do. do. 12 do 

1026. Ground Level Bulbs, 2 to 6 inches long, each from 
102/. IJTipround do do. do dr. 

l«Ti. >U„ lnli PocXeC L„.l U, c„ se . ».„„,,., „ C., 2j incbeg ln tim J^ -JO 

Very delicate Ground Levels mounted to order. 



1.60 

2.2. f : 

3.00 
.50 to 2.60 
.12 to .60 



fc 



10, 
103 



* 



1032 
1034 



*»•!, 



n*. 
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CHAPTER XIII. 
POCKET SEXTANTS, ODOMETERS, CHAINS 

MEASURES AND POCKET RULES. 
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TAPE 





No. 

1028. 

102!'. 
1030. 
1031. 
1031^ 



10-- 



1030. 



Pedometer, an instrument for m .ring; distances tv-.IL-ml 
form an e , Gorman silver case, . ' 

^° silver case. 

Pocket Sextant with Telescope, very accurate, 

Odometer, for measuring distances travi a carria-.- ' 

Surveyor's Cross, for turning right angles ' 

SURYEYOK'S AND ENGINEER'S CHAINS. 



Wrilch 



i 1 ' 

$17 00 
21 00 

oU VO 
20 00 

3 00 




1031. 




1031 J. 




1032 



1032. Surveyor's Chain, 2 poll i0 links, No. 0, wire oval rii. 

3- Do. 2 do. 10 do. 8, do. 

034. Do. > do. 50 do. 8, 

J ? 5 - Do 2 do. 50 do. 7, do. 



L>o. i di LOO do :\ wire round rin a 



2 00 
2 75 

2 76 

3 75 
3 60 
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No. 

1037. Surveyor's Chain, 4 poles. 100 links, No. 8, wire oval rings, 

1038. Do. 4 do. 100 do. 7, do. 

1039. Do. 4 do. 100 



1040. 



Do. 



2 do. 



50 



1041. Engineer's Chain, 50 feet, 50 

1042. Do. 100 do. 100 

10 43. Do. 50 do. 50 



1044. 



Do. 



100 do. 100 



do. 12, best steel wire, brazed 

links and rio 
do. 12, best steel wire, brazed 

links and rings, . 
do. 7, wire, . 

do. 7, do. . 

do. 12, be steel wire, brazed 

links and rings, 

do. 12, best Steel wire, brazed 
links and rings, 



Price. 

I 50 

5 50 

14 00 

7 00 
4 00 

6 00 

8 00 

15 00 



1045. 
1046. 

1" .7. 

10 I 

1049. 

1050. 

1051. 

10 

10! 

1054. 



1055. 
105 
1067. 
1 057 j 
i067| 



GBUMMAN'S PATENT CHAINS. 

6G feet. No. 15 Tempered Steel Wire. 100 links, weight 1} lbs., with 10 

extra links, 

n ■ i. N'o. 15 Tempered Steel Wire, 50 lh. eight % lbs., with 5 

extra links, . 

loo feet, No. 15 Tempered Steel Wire. 200 links, v. lit 2 lbs., with 15 
extra links, 

50 feet, No. 15 Tempered Steel Wire, 100 links lit 1 lb., with 10 

extra links, ...... 

3:: feet, No. 12 Wire, 5 tallies, with 5 extra link?, weight 1 \ " lbs., . 

66 do. 12 do. 10 do. 10 io. do. 3 do. 

.0 do. 12 do. 5 do. 5 do. do. 2\ do 

LOO do L2 do. 10 do. 10 do. do. 4l do. 

ling Balance to use with either of the above-named chi 
50 feet, No. lb Tempered Steel Wire, 100 link,. ., , attach- 

ments of spring-balance, level and thermometer, for verv accurate 

measurements, weight f lbs., .... 

Set of 10 Marking Pius very light, with leather < ■ . '. 

Brass Plummet, to use with light chain, 

Lead do. do. do. 

Marking Pins of No. 8 steel 11 in a set, pel t. 

Do. do. 7 iron do. 11 do. do. 



9 






10 00 



6 00 



14 00 



8 00 

7 00 

14 no 

8 00 

15 00 
2 00 



17 00 

2 00 

2 00 

I 60 

1 mi 



< 





1058. 

1058. Marking Pins, of No. steel wire, 11 in a set oer set 

1059. Marking^, of tempered steel, 15 in. \ in . ^ „ [n& ^ 

1060. Plumbob/ of brass, with steel' point and screw top, * " ' ' 

1061. bame as No. 1060, but all steel. . 

- Plumbob cord, per yard, ." • 



2 00 



7 
2 
2 



50 
50 
50 
06 
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No. 





1007. 



106H. Patent Adjustable Plumb-bobs (small), 8 oz., 
lOtJlj*. Do. Do. (large ! : oz'.. 

1062. Plumb-bob c<r. I. per yard. 



Price 

S 1 . 7 •"> 
2.25 

These are constructed with a reel at the upper end. upon which the line may be 
kept an (I by dropping the bob with a slight jerk, while the ring is held in the hand 
any length of line may be reeled off. A spring which has a bearing on the reel will 
check and hold the bob firmly at any point on the line. 



1 
1 



I 



TjW^ 



P 



■ 



H 



• > 






TAPE MEASURES. 

10G5. Best Linen Tap- Measure, in strong leather case. 50 feet long, each 
10, -» G - l»o. do. do. d< - do. 10<J da do. 



1.85 
2.75 



CHESTERMAFS METALLIC TAPE MEASURE*. 

These tapes are made of linen thread interwoven with fine br;; 
wire, not so liable to stretch as the usual linen tape, and better cal- 
culated to withstand the effect of moisture. They are in substantial 
leather ca 

1067. Metallic Tape Measure, 24 feet long, in lOths or 12ths, each, 
1008. Do. do. 33 do. do. do. do. 

10G9. Do. do. 40 do. do. do. do. 

1070. Do. do. 50 do. do. do. do. 
1070J. Same as 1070, but in ease with Flush Handle, . 

1071. Metallic Tape Measure, 66 feet long, in lOths or 12ths, each, 

1072. Do. do. 70 do. do. do. do. 

1073. Do. do. 75 d«> do. do. do. 

1074. Do. do. 80 do. do. do. do. 

1075. Do. do. 100 do. do. do. do. 
1075$. Same as 1075, but in ca9e with Flush Handle, . 

Cheater man s Metallic Tape* furnished without boxes at the following prices 
$2.00; Wfeet, $2.50; 100 feet, $3.50. 



2.40 

2.75 

3.00 

3.25 

3.75 
3.75 
4.00 
4.25 
4.50 
6.25 
5.75 

50 feet, each. 
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lo.ii. 



1085. 









OHESTEEMAFS STEEL TAPE MEASURES. 

m ^l Ta ^ Measures; all steel, to wind up i D a box, same as linen measures the 
most accurate, durable, and portable measures "wwurw, cue 



No. 

1076. Steel Tape Measure, 10 reel long, in lOths or 12th*, In German Silver 
08?' "' d °' i° d0 " do - do do. 

1081- Do. d oO do tin A 

]; .Same ae 1081, but «t« wide and h£y, . '' ' 4 ° 

10MJ - 8 ^ *« . » ^000 A -ft-i^ta. m 

Tape loo fc,.,. w m h Reel, Handle and Stop 
Lach additional 100 feet, K 

Large Braw Handles, to unship,' each, 

( lani])ing Handle, each. . 

Small Brass Clamp, to fasten on tape' 

Every extra graduation and figuring [ [ " 

J ?„;;;;;; ■: «>* ^0,,, 5..W 

10 feet, the las o feet ionsatewy 

foot into lOtbs ^a.iuations at ev. M( , the lsi > 



Price. 
$1.00 

4.26 

6.0 I 

7.:>o 

8.50 
1000 
15.00 
18.1 

16.00 

18.00 



10.50 
6.50 
1. 

1.80 
.75 
.20 



2.00 

2.50 
2.75 

>0 



L 



N 
1091. 

1092. 

1003. 

10! 

1095, 



'AMES u QUaBM & co p HlLADEL1>HlA 

foot, ud thTrtfirdd? . I '"^' l . a P ediTided ™ one side to 12thsof a 
Steel Tap, Measure .;" , ' '" ime ' e - ra and millimeters. . * 

Lmen Pape Measure, 3 feet | 011 « aua , ,i,lIh ^ters, . . . 

and a . lou g- "> silver-plated cases, with sprillg 

^^M-^e^Wta-l^Vtaw, 8 , With spring 

■ 

PAINE'S PATENT STANDABD STEEL TAPES. 





10! 



Do. do, • r, do ' do. do. 



97 

Pri« i:. 

$2.7.', 

00 

.50 
.' 

LOO 



Do. 


do. 


Do. 


d 


Do. 





do. 
do. 
do. 
do 



50 

/ 5 
Him 



do. 

do 

do. 

do. 



do. 
do. 

do. 



do. 
do. 
do. 
do 



4.50 
00 

8.00 
10 00 

12.00 




1097. 



1097. Ste^iTape tfeasore, in leather case, flush handles, a t, .Othsor^ths, ,.: 



Do. 


do. 


Do. 


do. 




do. 



do 
do. 



do. 

do. 
do. 

do. 



50 do. 

66 do. 

75 do, 

loo do. 



do. 
do. 

do. 
do. 



do. 8.00 

do. 10.00 

do. 12.00 

do. 15.00 



EXTEAS TO PAIGE'S PATENT STANDARD STEEL TAPES 

1098. Handles W ith graduated scale, per pair, . 

\" JJ - I Thermometer! 

!09fM. Spring Balance and Lei ••••.. 

7 



3.00 
1.50 

4.00 
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POCKET RULES. 




1100. 



No. 

1100. One Foot, four Fold, boxwood, each, . 

llUl. Do. do. do. brass edges, bound, 



■ ' 

1 


N°57 


- ■ i | 

5 


14 


j 


--: ■■_■_ 




- J 


1 L 


i s 




I— 






1 1 i i 


-mi 




1-1 i 




-U-t^g 






— - 




~^~ 


— — ^^^^S 


5 



Peice. 
$0.25 

.75 



1102. 



1102. One Foot, four Fold, ivory, brass mounted, 

1103. Do. ■ io. do. German silver mounted. 




1104. 
1106. 



1105. 

One Foot, four Fold, ivory, German silver mounu<i. graduated in 8ths. 

lOths, ll'tbs. lntbs, and lOUths of a foot on ed unbound, 

One Foot, four Fold, ivorv. graduated in 8ths, LOths, 12ths, and 16th 8, 

with German silver e a and, . 




1106. 



HOG. One Foot four Fold, ivory, Caliper, graduated i n 8ths, 10.1,,. li'rhs, 
and lGtbs. .... 

1107. One Foot, .four Fold, ivory. Caliper, graduated in 8ths, lfjths, 12thsl 

and lOths, with German silver edges, hound 

1108. Two Feet, four Fold, boxwood, inside edges 'bevelled with Drafting 



1.00 
1.25 



2.25 
3.00 



3.00 
4.00 
1.00 
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1108. 



1111. 



1112. 
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100 

No. 

1109. Two Feet, four Fold, boxwood, . . *.•/... c„„i' 

1110. Do. do. do. brass bound, with »?**}»* *** U * 
1111 Do do. ivory, German silver mounted, with Sths, lUtns 

and loths inches, and |. $, f, and 1 inch Drafting Scales, . 

1112. Two Feet, four Fold, ivory, same a? No 1111, German silver, bound 

1113. Do. do. do. do. do. but extra broad and 
bound in German silver 



1114. 

1114. Two Feet, six Fold, boxwood, graduated 6th*. loths, lOOths, and 1 6th 8, 

1115. Do do. ivory, graduate-! v I hs, lOths, aud 16t hs inches, . 








Price. 
1.00 

6.00 
7.50 



9.00 




1 25 
ti.00 



1116. Combination Rule, On« Foot, two Fold, boxwood. T s the „..,.» con- 
venient and useful pocket-rule ever made: it eombines in itself a 
Carp, j Rule, Bpiril Level, Square Plumb, I Indicator 

Brace. Scale, Draughting Scale of equal parts. T Square I'rotme 
tor, Right-enrie Triangle, and with I Btraight edge can W u ", d a ," 
a Parallel all the parts of which, m .hen- ^ p ^° a , c " 

turns, are perfectly reliable, . . ' ' „ ^ 

An i aplataiLon I W^ors for use accompanies each of the Combination Rules. 
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ANEROID BAROMETERS. 





11 









* 

Pocket Aneroid Barometers, with silvered enamelled Dials, in morocco cases. 



No. 



1118. Plain Pockel Aneroid, 1} inches diameter. . 



1119. 
1120. 
1121. 

1 1 22. 

11 



Do 
Do. 

Do. 
Do. 
Do. 



do. 

do. 

do 
do. 

do. 



if 

i 

2 



do. 

do. 
do. 

-In 



with Thermometer, 

do. 
open face, with Therm om., 
do. .in. 



Mountain Aneroid Barometers, compensated for Temperature, with 

silvered Dial-, in i ceo cases. 

1126. Pocket Aneroid, 1| incb< r, with Altitude sale to 8000 feet, 

llli'i. Pockei Aneroid. l| inches diameter, will, Altitu 
with Raised Ring and Thermometer, 

1127. Pocket Aneroid, 21 inches diameter, with Altitude Scale to 8000 feet, 

1128. Pookel Aneroid, 'i\ inches diameter, with Altitud' -mm i..i. 

with Raised Ring and Thermometer, . . . 

])Z'j. Pocket Aneroid, 1} Inches diaB >, Altitude 8calc to 16,000 fn-t 
1130. Do. 2} do. do. do. ' *. 

1181. Do ij do. ed Ring at. I Altitude Scni«* 

to 

1182. Pocket Aneroid, 2\ inches diameter, Altitude Scale to 100 fa 

These J are carefully tested under the receiver of an a 

pump before shipment 

113:5. The An I Barometer; How to Buy and How to Use it with Alti- 

t tide '1 aides. 



Prick. 

$16.60 
16.50 
20.00 

21 OO 

20.00 
21.00 



18.00 

20.00 

20.oo 

25 00 
25.00 

27.00 
27.60 



GO 
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2 




- — 
- w 


g _ | 


— — 

_z - 


Aneroid or 
C01 rected 
Barometer. 


d 

• 

C 

M 

H 


Aneroid or 

Corrected 

Barometer. 


d 
+* *-* 

- 4> 

I 

— 

ft. 


Aneroid or 

Corrected 

Barometer. 




ft. 


in. 


ft. 


in. 


ft 


in. 


ft. 


in. 


in. 







31-OOc 


2400 


28*387 


4*00 


25*994 


7200 


23-803 


9600 


21-797 




50 


30-943 


2450 


28*335 


4850 


26 -'.'17 


7 250 


23-760 


9650 


21-757 




10<) 


80-886 


2500 


28*281 


4'.H)0 


25 899 


7300 


23-716 


9700 


21*717 




150 


- 


2550 


28 231 


4950 


25*852 


766(. 


23-673 


9750 


21-677 




200 


n-773 


2600 


28*180 


5000 


25-804 


7400 


23-629 


9800 


21-038 




250 


30-717 


2650 


28*128 


5050 


26-757 


7450 


23-580 


9850 


21 598 




30< > 


SO-661 


2700 


2*-076 


5100 


25-710 


7600 


23-543 


ill K Ml 


21*558 




350 


30-604 


2750 


28*025 


5150 


25-663 


7550 


23-500 


9950 


21-519 




400 


0-548 


2800 


27*973 


5200 


25-616 


7600 


26-457 


1 OOCO 


21-479 




450 


i0'492 


2850 


27*922 


5250 


25*569 


7G50 


23-414 


10O50 


21-440 




500 


30-436 


2900 


27*871 


5300 


26 522 


7700 


28*371 


10100 


21 401 




55- » 


30-381 


2950 


27*820 


5350 


25-475 


7 7 5( ) 


23*328 


10150 


21*361 




60" 


0*325 


!000 


27-769 


5400 


25-428 


780O 


23*285 


10200 


21-322 




650 


269 


3050 


27-718 


5 1 51 » 


25-882 


7850 


23-242 


1 0250 


21-283 




700 


30-214 


3100 


27*667 


5500 


25 835 


7900 


23-200 


10300 


21*244 




Too 


10-169 


3 1 51 1 


27.616 


5650 


25-289 


7950 


23-157 


10350 


21-205 




80(1 


30-10:: 


3200 


27*566 


5600 


25-242 


8000 


23*115 


10400 


21*166 




850 


i0-048 


3250 


2 7 -:.15 


5650 


25-196 


8050 


23*072 


10450 


21*12* 




900 


•_".»• >.>:<:>, 


3800 


27*465 


:>7"<> 


26 160 


8 1 00 


23 030 


105UO 


21*089 




950 


28 3 


3350 


27-415 


5750 


251 04 


8 1 51 1 


22*988 


1 0550 


21-050 




1 


29*88 


3400 


27*364 


5800 


25 068 


8200 


22-946 


10600 


21-012 




105D 


29-828 


: ; » '.0 


27-314 


5850 


25-012 


S250 


22 901 


10650 


20 973 




1100 


29-774 


3500 


27*264 


5'. too 


24-966 


- in. 


22*862 


10700 20 935 




1150 


->719 


3550 


27 -214 


5950 


24-920 


8350 


22 -820 


10750 


20-896 




1200 


29-665 


600 


27-164 


6000 


24-875 


8400 


22*778 


10800 


20-858 




1 25i » 


29-610 


3650 


27-115 


6050 


24-829 


8450 


22-766 


10850 


20-820 




1300 


2 


;.m 


27-' 6 


8100 


24-784 


8500 


22 -695 


10900 


20 782 




1350 


29-502 


3760 


27-015 


. 1 1 51 > 


24-788 


8550 


22*653 


10960 20-744 




1 10 


129-448 


300 


2i h 6 


6 


2 1 1 


8600 


22-611 


Undo 


20-706 




1450 


2 14 


,0 


26 916 


6250 


21-'. is 


8650 


22-570 


11 060 


20*6( 8 




15(H » 


29*340 


3900 


26*867 


1 800 


24-602 


8700 


22 529 


11100! 20-630 




1550 


29*281 


.0 


26 818 


6350 


24-557 


8750 


22-4*7 


11150 


20-592 




1600 


29-23 


1000 


26*769 


',100 


24-512 


8800 


22.446 


1 1 20< ' 


20 664 




1650 


29-179 


4050 


26-720 


6150 


24-467 


8850 


22-405 


1126c 


20-517 




170^ 


29*126 


1100 


26-671 


500 


24*423 


h'.lOO 


22-364 


11300 


20-479 




1750 


29-072 


11 ,0 


26 622 


I i , .0 


24-878 


t 8950 


22-321 


11350 


20*441 




1*01) 


29-019 


1200 


26-57-; 


600 


24- 


'.'000 


22-282 


11400 


20 i"t 




1850 


28*! 


12 >«> 


26-524 


6650 


24-288 


906(1 


22 241 


11450 20-367 




1900 


28*91 


1800 


26*476 


Too 


24-244 


9100 


22 200 


11500 


20*329 




! 


28*860 


1350 


26*427 


750 


24*200 


9150 


2- ion 


1 1 550 


20*292 




20O0 


28*807 


1400 


26*379 


6800 


2 16 35 


1200 


22-119 


1 1600 


20 255 




2050 


28*754 


II 5o 


26*380 


6860 


24111 


9250 


22-079 


11050 


20*218 




2100 


28*701 


4500 


282 


1900 


24-06? 


1300 


22 038 


11700 


20*181 




2150 


28*6 19 


15 iO 


26-26 1 


,0 


2 1 023 


9850 


21 998 


11760 


20-144 




2200 


28 596 


!• 


26*186 


70110 


23-979 


9400 


21 957 


1 1 81 M 1 


21 1*107 




2250 


28*544 


4650 


26*138 


7050 


2 


1 ;,. 1 


21-917 


II-61 


20 07c 




2300 


28*491 


IToo 


26*090 


7100 


23-891 


9500 


21-877 


11900 


20-063 




2350 


28*431 


1750 


!6*042 


7 1 50 


2 :: -847 


9550 


21*837 


11950 


19 996 




2400 


28*387 


4800 


io '.''.'I 


7200 


28-803 


9600 


21*797 


1 2000 


19-959 











■» 
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TIME TABLE No. 



12 P. M. 



1 A. M. 



CLEVELAND 



Case Ave 

Wilson Ave 



Glenville. 



Coits 



C0LLINW00D 



Euclid 



Northwood 



Wickliff. 



Willoughby 



Reynolds 



Mentor. 



HEISLEY 




1135. 
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1135. Hill's Railroad Time-Charts. 

The principal features of the Charts are: 

1. The positively mathematical • , f the spacing 

L The tan with I h the 5 minutes, half hour, and hour lines can be distin- 
guished, as well as their perfect clearness and cleanness 

3. Their enormous size (28 x BO), admitting of larger hour-spaces ihan any char, at 
present in use. J 

4 The excellence of the paper on which they are printed, as well as its peculiar tint 

rendering it peculiarly tit for night work, while its cardboard-like texture obviates 
the necessity for dampening and stretching, and the consequent distortion of the 
diagram. 

5. Their cheapness, which enables us to furnish then, to railroads in smaller quan- 
tities, and at a lower price, than they could be obtained by lithographic or any other 
process. ' 

The "Speed Protractor," which is gen., ally used with the Charts, needs hardly any 
recommendation. The simplicity of its construction, the care bestowed in its manufac- 
ture, its greater accuracy than that of the semicircular angle protractor, and its low 
price, speak for themselve 

The price of the Charts, without name of stations, station lines, and heading, is 
$12 per quire; complete and ready for train-plotting, the scale of prices is as fol- 
lows, viz.: 

50 Sheets $60.00 

100 do. 60.00 

150 do. lin.no 

200 do. 140.00 

Speed Protractor 10.00 

In favoring us with an order for complete ChartSj piease send list of stations with 
intermediate distances, and una such station- as yotl may desire to have printed 

in heavy fi/pe on account of their importance. 

The following is an extract from a letter oi Mr. .lames Tillinghast, General Super- 
intendent of the New York Central and Hudson River Railroad, to whose judgment 
Mr. Hdl submitted both Cha and Protractor: 



'•Albert Hill, Esq. 



"New Fork Central and Hudsos Riveb Railroad,"! 
Gen'] Supt. Office, Albany. Y v.. Jan. 15, 1876. / 



"Dear Sir: — I am in receipt of yours of the 14th inst.. with sample of diagram 

of Chart sheets. ... I have Dot found any belter plan to secure accuracy in 
forming the basis or proof of time tables, for the reason that it presents to the eye, 
in a clear, condensed form, all the trains the schedule is to cover, and in such man- 
ner that the station figui accx / indicated, and from which the figures for 
the printed form can to- readily copied. 

" Your plan of 'Speed Protractor' is the best 1 have seen, and will be very useful in 
connection with the Charts, and I have no doubt that, with the facilities you men- 
tion for the production of charts so aecu\ / lined &a your process will produce, you 
will be able to secure order 

•' Fours truly, 

"James Tillinghast." 

The following is a li-t of some of the principal railroad companies by whom these 
Charts have so far been adopted: 

Pennsj Ivania Railroad, 

Central Railroad of New Jersey. 

Lake Shore md Michigan Southern Railroad. 

Toledo, w abash and Western H lib 

Cleveland, Tuscarawas and Wheeling Railroad, etc.. etc. 

rr desired, we will send by mail, postage paid, a Chart of any of the above-named 
ro. sampl 
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POCKET MAGNIFYING GLASSES. 




1138. 



No. 
36. Hard Rubber case and frame, round form, 1 double convex lens. [ in. diam 



1137. 
1138. 
1139. 
1140. 
1141. 
1142. 
1143. 
1144. 
1145. 
1146. 
1147. 
1148. 
1149. 
1150. 



Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 



do. 
do. 
do. 
do. 
do. 
do. 
do. 



do. 
do. 
do. 
do. 
do. 



do. 
do. 

do. 

do. 
do. 



1 

1 

1 

2 
o 



do. bellows form, 1 
do. do. 1 



Horn cnsc, Gorman silver frame, do 

Hard Rubber case and frame, do. 

Do. do. do. do. 

Horn case. German silver frame, do. 

Hani Rubber case and frame, do 

Do. do. do. do. 

Horn case, Germau silver frame, do. 



1 
2 

-l 
2 
3 
3 
3 



do. 
do. 
do. 

do. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



1 

i 

i 

i 

* 

i 
I 



do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



Pnics, 

$0.50 

.75 

1.00 

1.50 

1.25 

2.00 

.7-", 

1.00 
1.00 
1.00 
1.26 
1.50 
1.60 
1.75 
2.00 






EXTRAS TO TRANSITS. 

Vertical Circle, 3$ inch diameter, vernier reading to five minutes, 

Do. 4J -lo. do. single do. 

Vertical Arc. 6 inch diameter, divided on silver, with vernier, movable by 

tangent screw, reading to 30 seconds, 
Clamp and Tangent Movement to Axis of Telescope, 
Level on Telescope, with ground babble and scale, 
Rack and Pinion Movemenl to Bye-Glass, 
Sights on Telescope, with folding joints 




Plated Reflector foi Graduations, 

Plated Reflector tor Cross Wires. 



8.60 
14.50 

20.00 

V00 
00 
00 

9.00 
00 

6.50 
10.00 

4.00 

4. no 



EXTRAS TO COMPASSES. 



Jacob Staff Mountings, brass head, 
Jacob Staff Mountings, steel shoe, 

Needle and Cap. 

Centre Pin, . 

Compass Glass, . 
Chamois Skin, 



5.00 

.76 

>0 

1.00 

1.00 
.50 
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CHAPTER XIV. 
CATALOGUE OF SCIENTIFIC BOOKS 



AECHITECTUBE, CAEPENTEY AND BUILDING. 

ABERDEEN'. Grecian Architecture. B 7 Earl of Aberdeen. (Weale'a series,) 
ALLEN. Cottage Building. By C. B. Allen. (Weale'a series,) . 

ALLEN Rural Architecture ; being: a Complete Description of Farm-Houses 
Cottages and Out-Buildings. By L. F. Allen. 12mo ' 

ARCHITECT'S (The) Guide, or, Office and Pocket Companion/lor Archi' 
tacts, Engineers, &c By W. D. Haskoll, G. Rennie.F. togera and F 
Thompson. 1 vol. 16mo, cloth, . «.ut,ci S aim r 



ATWOOD'S Country and Suburban Residences, 
Modern American Homesteads. 40 plates 

AUS Cementt ^bTTc T^ 7 VST™ "d Hydraulic Limes and 
Cements. By J. G. Austin. 1 vol. 12mo, cloth. London. 1862 

fi N ;! R Ih SC K 01 Architecture. By Henry Barnard. 3d edition. 
Hvo, cloth. New i ork. 184'.*, . 

BAU « IA ?' / he , ',!"' ° f Pre P arin 8 Foundations for all kinds of Building 
By Frederick Bauman, . ° s 



1 vo 



BELL. Carpentry Made Easy. By W. F. Bell. 1 vol. 8vo 
BICKXELLS VILLAGE BUILDER. Elevationa and Plans for Cotteeea 
Villas Suburban Residences, Farm-houses, Stables, and Carriage-housea 
Stone Fronts School-houses, Churches, Court-houaea, and a Model Jail 
4to. JNew edition, with supplement, 

Detail Cottage and Cona tractive Architecture 

BLEXKARN. Practical Specificationa of Work- executed in Architecture 

&c By J. Blenkarn. 1 vol. bvo. London, 1 803, 

BOWLER. Chapel and Church Architecture, with Deaigna for Parsona-^ 
By Rev. G. Bowler. Folio, illustrated. . . ' 

BROOKS. Erection of Dwelling Hou with Specific t>na, Quantitiea of 

Materials, &c. 27 pli By S. H. Brooks. (\\ >■ 

— Modem Architecture ; being a series of Deaigna for Streel El< ration 
Shop I is, Build. lapted for Towns, with Specificationa, 4c. By 



S. II. Brooks. 1 vol. quarto. Lond 



'.II 



New Designs for ( l'ir. with Eleval . Sections, Profih 

and Plans. By S. II. Br. parta, royal 4to. London,. . .' 

BULLOCK. The American Cottage Builder. By J. Bullock, l vol. 8vo 
cloth. Philad. iia, 1869, ...".... 
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$0 40 
60 

1 50 



1 60 


1 50 


3 50 


2 00 


2 00 


75 


5 00 



12 00 
10 00 

9 00 

10 

1 00 



The Rudiments of Architecture and Building. ByJ. bullock. 8vo. cloth, 

BURN. Model Deaigna for M iona, Villas, Cottage Residences, Park En- 
tr and Lodgt being Plan8, Elevation , Detailed Draw- 
ings, and Descri] a Specificationa. Arranged b RobertScott Burn. 
1 vol. quarto, half morocco, 

BURNELL. Rudimentary Tn.iii-i' on Limes, Cement-. Mortars. Concretes 

Mastica, Plastering, &c. B Geo. R. Burnell. Fifth Edition, with Ap- 
pendices. (Weale'a aeries, J 

BURY. Styles of Architecture. By T. Bury. (Weale's edition,) 
BUTLER. Ventilation of Buildings. By W. F. Butler. With illustrations. 



21 00 
15 00 

3 50 

3 50 



15 00 



60 

SO 

50 







1 






!,■ 
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CAMPIN. On the Construction of Iron Roofs, a Theoretical and Practical 
Treatise- By Francis Campin, C. E. With woodcuts and plates of roofs 
lately executed. Small 4to, cloth. New York, 1868, .... 

CARPENTERS' and Builders' Guide, 

CLEVELAND AND BACKUS. Cottage and Farm Architecture, 

CROFF. Model Suburban Architecture, embodying Designs for Dwellings 
of Moderate Cost, together with elaborate and extensive Villas, &c, &c. 
By C. B. Croff, Architect. 1 vol. quarto. 1870, 

CROFT'S Designs for Front Entrance Doors. 22 large plates, 

CUMMIN'S AND MILLER. Designs for Street Front?. Suburban Houses and 
Cottages. By M. P. 'umminsand C. C. Miller, Architects. 1 vol, large 
4lo, cloth. Troy, 18G8, 

Modern American Architecture, containing designs and plans for 

Villas, Farm-house hool-houses, Cottages. City Residences, Churches, 
&c. Also Trussed Roofs, Interior Stone Finish, and many exterior de- 
tails. By M. F. Cummins and C. C. Miller, Architects. 1 vol. 4to, 
cloth. Troy, 1868, .... . 

CUPPER. The Universal Stair-Builder, being a V v. • on the Con- 

struction of Stair-Cases and Hand-Hail. By E. A. Cupper. 4to, 

DEAN. A series of selected designs for Country Residences, Entrance 
Lodges, Farm Unices, Cottages, etc. By G. A ' Dean. With uumeron- 
colored plates. 4to. London. ... 

DE GRAPP. The Modem Geometrical Stair-Builder Guide. Py S. De 
Graff, Architect. 4to. illustrated. Philadelphia, 1«» - 

DE.MANET. Guide Pratique du Construct eur Maconnerie. By A Demanet 
1 vol. 12mo, paper, and 1 vol. plates. Paris, 18t>4, 

DENTON. The Farm Homesteads of England: a collection of plana of the 
most approved specimens of Farm Architecture. Edited by J. Bail. 

Denton, < I.. 2d edition. 4to, cloth. London, 1865, 

DES p?a^! i^W ,f ; r T K "^ h C '* ,,: W contain! Elerations, 

PLu., and ail , ,, Drawings, Ac, fcc. By a P eyoran 

Builder. 1 vol. quarto. London, U 

DICTIONARY of Terms used by Builders, Architects, *c. (Weales series,) 

DOBSON Brick and Tile Making. By E. Dobson. New edition revised 
by Robert Mallet. London, 1868. (Weal. ,-ies.i . prevised 

Foundations and Concrete Works. By E. Dobson. , \\ eale's series ) 

The Art of Building. By E. Dobson. (Weali eries ) 

Masonry and Stone Cutting. By E. Dobson. .series,) 

^WorK^^M «« "J- T-racticeofMeaPurii,^ „n.l V.lu i M|C Arti- 

d i^o bv F T»rv • '■ "• ^ editi0n ' wiih the additions on 

nowvivP r K, 8 *h, illustrated. London, 1858, . 

DOWNING. Cottage R. By A. J. Do . 4to cloth 

~ Tj^SST^ ******* the °T*J- By A. J. Downing: 

Architecture of Country Houses.' By A. J. Downing'. 8v"o, elo'th, ' 
A I reatise on Lan. Garden in 



$2 00 


1 00 


4 00 


5 00 


6 00 



10 00 



su-SBSS?=wwMSttMa 



ly illustrated, 

„ 1 
Remedies of D 

York, 1872, . raUon8 - . Bj William Ea88ie > 5 y 'i^:cu,;r j K 



With 300 illustration^ Ti? » SS?» *"« Kindred -*cts. 



10 00 



7 50 



21 00 



5 00 



2 00 



26 00 



10 


50 


2 


00 


1 


20 










1 


00 


4 


50 


6 


00 


2 


00 


6 


00 



6 60 



ew 



1 00 
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ESTERBRuuk AN,, MONCKTON. American Stair-BuUde, By W P 

Esterbrook andj. II. M„„, klon . l„ ustl . atc(1 , 4,,,"" 1 "- U > W " 1 ■ $g ^ 

CtX Ttrs^r' ' K Sd c :" ,,on - Ncw *•*■ «»*■ 2 w 

FIE & U c - Ia20 A ^ B T tU WiJh°?>2f 8i ^ ''° r "^"e-llo^s, Stores, Hotels," 

tf Desien B» M F , ,1 1)< i s, ' r, ,'"'*" ,s '"" an Ess ^ on ""' ''"'«= iplei 

oi resign. Bj M. I- nld. 1 vol. Bvo, cloth. New York, 1864, . . 3 00 

FRANCIS. On the Strength of Cast Iron Fillers. Wilh Tables for the Use 

neer. l vol. Bvo, cloth. New \ oik, f865, .... o o0 

GARBETT. Principles of Design. By B . L. Garbett. (Weale's series } " 80 

HALLETTV3 Builder's Specifications 2 75 

Builder's Contracts 

HARNEY'S Barns, Out-Buildings, and Fences 200 designs Bv G E 
Barney, . 6 * 

■•-■■•• 1 00 

HATFIELD. The American House-Carpenter. B\ II. G Hatfield 7th ed 

8vo. clot J). New York. L869, . . ' " ., cq 

HIBBARD. Rustic Adornments for Homes of Taste. By Shirley Hi board' 
New edition .revised corrected, and enlarged. With colored plates ana 
-230 wood-cuts. I vol., small 4to. London, 1870, . . . . 8 00 

HOLLEY. Country Seats, containing Designs for Cottages, Villas Man- 
sions, \c By II. II. Holiey. 1 vol. 4to. Now York. 1866, . 5 im> 
—Church Architecture. Illustrated with 35 lithographic plates By 

lL IL Holle y . . io .... 

On Saw Filing 75 

HOLLY. Carpenters' and Joiners' Hand-Book. By W. Holly. 1 vol 18mo 

cloth. Now Ymk. 1868 ' 75 

HURST. A Hand-Bool of Formulas, Tables, and Memoranda for Architec- 
tural Surveyors. I: .1 I. Hurst. 1 vol. 32mo, oblong. Phil,.. I 2 00 

HUSSEY'S National Colt.- Wchitecture, , . g ( >0 

JACQUES. The House: A Manual of Rural Architecture, or How to Build 
Country Houses and Out -Buildings. With numerous Original Plans. 
By D. H. Jacques. Revised edition. 1 vol. 12mo, cloth, . . .' i ,-,o 

LAXTON. Bricklayers' Tables. By Henry Laxton, C. E. 1 vol. 4to. Lon- 
don, 1869, 2 60 

LEEDS. Orders of Architecture. By W. H. Leeds. (Weale's series,) . 60 

LOTH. Tli«- Practical Stair-Builder. A complete Treatise on the Art of 
Building Stairs and Hand Rails. Illustrated with 30 plates By C. E. 
Loth 1 vol. tto, cloth, Troy, 18G8 10 00 

MITCHELL. A Rudimentary Manual of Architecture, being a History and 
Explanation of the Principal Styles of European Architecture, Incient, 
Med i!. and Renaissam .. to which is appended a Dictionary 
of Term*. By Thomas Mitchell. 1 vol. l.'rno, cloth, illustrated. Lon- 
don, 1870 5 (M) 

Stepping-Stonea to Architecture, consisfing of a Series of Questions 

and Answers explaining the Principles of Architecture. By Thomas 
Mitchell. 1 vol. London, 1869 50 

NICHOLSON. Carpenters' New Guide. By P. Nicholson. Revised by K. 
N. Davies, ami containing New Designs for Roofs, Domes. Ac. By S. 
Sloan. 4to. Philadelphia, 1860, 4 60 

A Treatise on the Construction of Stair-Cases and Huud-Rails. !'.y 

P. Nicholson. I vol. 4to. London, 1847, ...... 6 00 
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PARKER. An Introduction to the Study of Gothic Architecture. By J. H. 
Parker, F.S. A. 3d edition, r i-d and enlarged. 8vo, 

PUGIN. Examples of Gothic Architecture. By A. W. Pugin. 3 vols. 4to. 
Illustrated. London, 1850, 

— The True Principles and Revival of Christian Architecture. By A. 

W. Pugin, Architect. 1 vol. 4to, cloth. London, U 

Gothic Ornaments selected from Various Ancient Buildings, both in 

England and France, during the years 1828, 1829 and 1830. By V 
Pugin, Architect. 1 vol. 4to. London, 184 

PYXE. Practical Rules on Drawing, for the Operative Builder and Young 
Student in Architecture. By George Pyne. 1 vol. 4to. London. J 

KEID. A Practical Treatise on the Manufacture of Portland Cement, to 
which is added a translation of M. A. Lipourtz's work, descril new 

method adopted in Germany of manufacturing that cenieni. Bv W F 
Keid. 1 vol. 8vo. London, 18G8, " 

A Practical Treatise on Concrete and How to Make it With Ob^er- 
vat.on-._on the Use of Cements, Limes and Mori nrv Reid, C.B. 

1 vol. 12mo, cloth. London. 18G9, . . . . . 

RICHARDSON. Architectural Modelling. By P. A. Richardson." fWeaie'a 
* eTl **>) 

The Smoke Nuisance, and Its Remedy by Means of Water. With 

j-murks on Liquid Fuel. By C. J. Richardson. 8vo, paper. London. 

RID bv^lor^ 

bv ( olored Drawings of Elevation and Ground Ph ompanied bv 

General Descriptions. By J. Riddell. 1 vol. oblon- It P y 

~-*!£WF^ *«*^ By 

R<,, ?uC^ ? ^;^^ G0 ^- gentry and Joiner,: With pUte 

ROBINSON. T he Parks, Promenade* and Gardens of Paris,' desct b, i ,nd 

^nvv he BSn!pT 8 wn ^ r 2 *.? 

London,]-,.. / / *oninson, F.L.8. Illustrated, fcvo, cloth. 

SH ^; ( !n U r [ : V, M ,i ' ( ' ClUre;heil,;r a ™*Vl*<* Theon i and Practical 
i J:^:,: ^g the PnndamenUl Pri, 

' by y i02pLe 8en Sen ° " 7"**' Afd " "' 

SILLowvv t«, , if aved O" copper. L vol. 4to. Phi 

biLU}\\A\. Text-Book of Modern Carpentry Bv T W Rill 

trated. ]2mo. Boston 1868 7 * BaiQW *J* Ill "8- 

—^X^XntLT^ P ' ™« and 



$2 50 



^b^^^^^^r e B ;v sr ■? ^ -> : 

BMEATON. The Builder's Companion Bv' , " ? ,S ' ^ 

>TH. Parks and Pleasure Grounds o^wTv ****• "^ 
1 lences, Villas, Public Parks and '«r,i » No,C8 on Country 

vol. 12mo, cloth, . ' and Gard *ns. U> , H . J. Smith. 1 
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STRTPlvT \vr» i\ r. « ' ex " miisld. | Weales series,) 

MKRKLANh. On Cottage Constructi 



TARN 




TOMLIXSuv. Warming and Ventilation. By 0. Tomlinson. [weaie's series ,j 

^■gSld^t! 1 " n° f D ° 0r - L0CkS - * C - TomliDS0 - (^al, iries,) . 
WW C E '.'.' i ; 1 iT entarJ ? r !? ci Pi ea '"' Carpentry. By Thomas Tred- 
!^^"^^a^ ,ll ^ l ^ 4 V extra cloth. 

VA^jnh.and.'ouagcs. New edition, revised and enlarged. By 0. 
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3 50 
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GO 



3 00 
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" Count™ Hfo^J .V^T ' ^Sketches of Houses suited "to American 
3 7; L.t, w, h Original Plans, Designs, & c . By Gervaise Wheeler. 
1 vol. 12mo, cloth. New York, 1868, . . . . 2 00 

7nruT r ','"' ' ht ' I |"° ple 1 in Subu,h ""' c «™*»7. the Villa, the Mansion 

and the Cottage, adapted to American Climate and Wants. By Gervaise 

Wheeler, Architect. Revised ed. 1 vol. ll'mo, cloth. New York, 1868, 8 00 
WIGIITWICK Hints to Young Architects. By George Wight wick. Second 

issue. 12mo, cloth. London, 1860, .... . °™ vuu .. ()() 

WITHERS' Church Architecture. 51 9x 14 Plates ' ' " 15 00 

W °°p D l« R l D r T? 6 Nati0na 1 1 Architect - % George E. Woodward and 

id ward G. Thompson. 1 vol. 4to. New York, 1869, . . 12 00 

-Country Homes By George E. and F. W. Woodward. Architects. 

8th edition, revised and enlarged. 1 vol. ll'mo, cloth 1 r,o 

Architecture and Rural Art. By George E. Woodward. No. 1. 1867. 

1 vol. l-'mo, cloth. New York, . i -a 

no. 2, 1868, .::::::;, 50 

WOLLETT 8 Villas and Cottages. This is the most picturesque and pleasing 
work issued, adapted to the public wants. 1 vol. oblon* 8vo 40 H v 12 
plates, cloth 3 00 

YO UN G ^ A Series of Designs for Shop Fronts. Porticoes and Entrances to 
Buildings, Public and Private. By John Young, Architect. 4to. boards 
London, 1843 - Q q 
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DRAWING AND PAINTING. 

APPLETON'S CyclopsBdia of Drawing. Edited by W. E. Worthen. New edi- 
tion, enlarged. New York, 1869 Cloth 

Half morocco, . 
ARLOT. A Complete Guide for Coach Painters. Philadelphia, . 

BECKER. Ornamental Penmanship and Draughtsman's Letter Book. \ 
series of analytical and finished alphabets. By George J. Becker, 
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B INN'S. Second Course of Orthographic Projection ; being a continuation of 
the New Method of Teaching the Science of Mechanical Drawing, with 
some practical remarks on the Teeth of Wheels. By Wm. Binns. 1 vol. 
8vo. London, 1869, 

BRADLEY. Practical Geometry, Linear Perspective and Projections, in- 
cluding Isometrical Perspective Projections of the Sphere, and the Pro- 
jection of Shadows. By Thomas Bradley. Illustrated. 1 vol. 8\ 
cloth. London, 1840 

Bl'RCHETT. Linear Perspective, for the Use of Schools of Art, By R. 
Burchett. 1 vol. l2mo, cloth. London. 1867, 

BURN. The Illustrated Drawing Book, for the use of Schools, Students, and 
Artisans; containing Pencil Drawing. Figure and Art. IVi spective En- 
graving; with upwards of 300 illustrations. By Robert Scott Burn. 1 
vol. 8vo. London, U 

Ornamental Drawing and Architectural Design ; with Notes, Histori- 
cal and Practical. By Robert Scotl Burn. Upwards of 300 illustrations. 
1 vol. 8vo, cloth. London 

The Illustrated Architectural Engineering and ihanical Drawing 

Book. By Robert Scott Burn. 1 vol. 8vo, cloth. London. 1 

CARRIAGE-PAINTERS' .Manual. Illustrated 

CHAPMAN. American Drawing Book; a Manual for the Amateur, and 
Basis of Study for the Professional Artist B7J.G >apman. New 
edition, illustrated, 4to. New Fork, 1870 

CHRISTMANN S Alphabets, Plain and Ornamental, beautifully printed in 
colors. Published in 12 parts. Series < .00. Single copy, 

COi'i.i v. A set of Alphal fall the Various Hands of Modern Fee with 

1 aplea in each Style; also.tae Mechanical and Am ac- 

tion of Letters, Figures, and Titles. Draw,, and arrange Frederick 

b. Copley. I vol. oblong. New York, 18 . . 

Davidson Orthographic and Isometrical Projection, Development ofSur- 
facesandPenj lion of Solid , L „.,i ,i,i, tdre >uestions 

" n " ,,, ; ,i; :; , °"' B >- B - A - "-' on., in,, 1. 

JuOudOIlj J ... 

"..'■ ! 'r;, , i'V r, ' r, f,! i,,i !; li '''- Co» a traction,"nnd Axchitectoral Draw- 
ing. I toI. 12mo, cloth, illustrated, London, 18< 

Linear Dran in bowing the application of P ,,,'rv to 

j '"^ LDavidBon. ■ „ n ; lo ° 



T '"'" iM " 1 'oinere, with .-., ' ... „', 

Jr; '"' : LD.rid.on. iTotll 

DAY c "" -■-".;,„,, • ,, iv ... , 

FREE-HAND Drawings. Profusely illustrated, . 

HARDING. Drawing Models and their Uses. Br J. D Hardin* Ki-k J:u ' 
12mo, paper. Ulusti |. ,, »/-•"• «»KUng. 5th edition, 
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ion. svo. 



4to, illustrated. B u >*"uig Compamon. By Wm. J u |.,, sl ,,„. 

"^k':";,; 1 '^;;;:,;:^;-;:, 1 ;:-:,;;; »-«■< -„„.,„,• B ; Th , 

"Ta., JWcfJlSftft- fe d n V '" Um i V-^- Bradley; 
"ApapTTon^ : '""' *"■ ' *«.*£ 

gLI 53 fS I ? 

-';::.- wither- ? lust r d i 

~~7.'', -"' i ' | '. 11 ' »g, ^ridged from the octaVo edition, for th' I 

MOIIIIIS A Popular Outline of Perspective Orthographi, Proi B, 

Thomas Morns. I vol. 16mo, cloth, London, 1869 ' 

Henry Murray. 12mo, paper, illustrated. London,] ' ' 

ORNAMENTAL and Early English Alphabets, Initial Lettei . f,' r En- 

gravers. Designer Lrble Masons, Painters, Decorators. I v„i 8ro cloth 

L G pratL P A a e „" , ^w ain ' ", , ' , ;' meu ' eiJ ' and niuminated. 4 Selection by 
1*. i rang Al ( o. Oblun-z, cloth, . J 

KV *SSU L 12^r S ° D An ' ,liteCture anJ Minting. By' John Raskin! 

— Elements of Perspective ; arranged for the D t Schools. By John 

Kuskin. Illustrate 1. 12mo, ... . 

- Elements of Drawing ; in Three Letters to Beginner* By John Ruskin! 

illustrated. 12m .... 

RYAN. Systematic Drawing and Shading. By Charles Ryan 1 vol l2mo 
cloth. Illustrated. London, 1869 . . . ' 

SCROLLS, Monograms. Ornaments, Crests, &c. For the use of drtists De- 
signers, Engravers, and Art Workmen. 1 vol., oMnng. Boston, 1869,. 

SIMMS. A Treatise on Mathematical Instruments employed in Surveying 
Levelling, and Astronomy. By F. W. Simms. 1 vol. 12mo, . . 

SMITH. A Manual of Topographical Drawing. By R. g Smith 1 vol 
8?o. Plates, 

Manual of Linear Perspective. By II. S. Smith. 1 vol. Svo. 
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STANLEY'. A Descriptive Treatise on Matin matical Drawing Instruments, 
their Construction, Uses, Qualities, Selections, Preservati and Sugg* 
tions for Improvement ; with Hints upon Drawing I Coloring, By 
Wm. Ford Stanley. 1 vol. 12mo, cloth. London, \-' 6, 

WARREN. Manual of Elementary Geometrical Drawing, involving 
Dimensions. By S. E. Warren. Plates. 12mo, cloth, . 

A Manual of Drafting Instruments. By S. E. Warren, 

A Manual of Linear Perspective. By S. E. Warren, 

Plane Problems in Elementary Geometry. By 8. E. Warren, 

General Problems of Shades and Shadows. By S. E. Warren, 

Elements of Machine Construction and Drawing, or Machine Drawing 

By S. Edward Warren, C.E. 1 vol. 8vo, with roL of plates New 
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York, L870 



WILME. A Hand-Book for Plain and Ornamental Mapping, Engineering, 

an.d Architectural Drawing-. By B. P. Wilme. 2d. edition. London, 

18G3. 1 vol. 4to, half morocco. Plates, colored (scarce 



1 50 



ENGINEERING, MACHINERY, AND MECHANICS. 

AINSLIE. A Treatise on Land Surveying. By John Ainslie. A new and 
enlarged edition, embracing Railway, Mil Murine and Geodetical 

Surveying. By Win. Galbraith. 1 vol. tivo. and atlas, doth. 

ALLAN". Theory of Arches. By Prof. W. Allan. 18mo, stiff paper boards. 
New York. 1^7 J 

APPLETON'S Dictionary of Mechanics, Machines. Engine Work and Engi- 
neering. Containing over 4000 Illustrations, and nearly 2000 pages. 
2 vols. 8vo. half morocco. New York, 1869, 

AUCHINCLOSS. Link and Valve Motions. By W. S. Auchincloss. Sixth 
Edition. 8vo, cloth 

AUSTIN. A I' I Treatise on Calcareous and Hydraulic Lime? and 

Cements. By J. G. Austin. L vol. 12mo, cloth. London, 1862, . 

BAKER. Di ims. Giving Weights ol Iron Girders up to 200 feet span. 
By B. Baker. London. 1866, 

Land and Engineering Surveying. By T. Baker. (Weale's series.) 

Railway Engineering; or, Field- Work Preparatory to the Construc- 
tion of Railw 1 vol By T. Baker, . . ' . 

Long-Span Railway Bridges. By B. Baker. (Reprinted from Engi- 
neering, revised and extended.) 1 vol. 12mo, cloth. London, 1873, 

On the Strength of Beam-. Colnmns, and Arches, considered with a 

view to riving methods of ascertaining th< al Str« l. of any 

ion of the Beam, Column or Arch; in Cast- Iron, Wrought 
Iron or Steel. 1 vol. thick 12mo, cloth, illustrated. I i, 1870, 

Tre e on the Mathematical Theory of the Steam Engine, By T. 



Baker, C.E. 3d edition. (Weale's series.) 
BARLOW. On the Strength of Materials. Revised by the Auth s, P. 

W. and W. H. Barlow, with numerous and important addith ' i ted 

by Wm. H umber, C.E. New edition, with new plates, and enlarged. 1 
vol. 8vo, cloth, . 

BASHFORTH. A Practical Treatise on the Construction of Oblique Bridge 

with spiral and wit] calibrated courses, with u plates. Bi F. Bash- 
forth, MA. 8vo, cloth 

- A General Table for Facilitating the Calculation of Earthworks, &c, 
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JiiKk, C.E. .1 edition, corrected by ff. H. Barlow, 1 sol. Bvo, cloth] 

W ^S Bl»»ting and Quarrying of Stone, and Blowing-up of Bridges! 
By Sir J. Burgoyne. (Weale |. ' *• 

■^^.d-Mal .nance of Macad ,,'.., Roads/ By Sir J. 

BVR (\l\lT"J:'J ■ ".^^ B, G. E. Burnell and H.'ta " 
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BUR !r7i £!S!- ti01 S iU P I aC - iC u al Sll, ^ing. Typographical Plan Drawing, 
and Sketching Ground without Instruments. 4th edition. By Geo D 
Burr. 1 vol. l2mo, cloth ' ' 

BURT'S Key to Solar Compass. Pocket-Book form 

BYRNE. Pock.- I .ok for Railroad and Civil Engineers; containing New, 
ixact, and Cone Methods for La ; out Railroad ( u . Switches 
&c. Illustrated. 1 vol. 18mo. By Oliver Byrne, 

The Hand-Book for the Artisan. Mechanic, ami Engineer Illus- 
trated. 1 vol. 8yo. By Oliver Byrne, . 

■— The Practical Model Calculator, for the Engineer, Mechanic, Manu- 
facturer of Engine- Work, Naval Archil Miner, and Millwright. ,o 

By Oliver liyn b 

The Essential Elements of Practical Mechanics, based on the princi- 
ple of work designed for Engineering Stud< By er Byrne 
Philadelphia, 1868. 1 vol. 12mo, cloth, 

COLBURN. The Locomotive Engine ; including a Description of its Structure, 

&c. By Zerah Colburn. Illustrated. l2mo, 

Locomotive Engineerinj od the Mechanism of Railways. By Zerah 

Colburn. 2 vols., cloth. Loudon, 1871, 

An Inquiry into the Nature of Heat, and into its Mode of Action in 

tliePhenon. . of Combustion, Ac. By Zerah Colburn. 1 vol. 8vo, paper, 
- Steam-Boiler Explosions. By Zerah Colburn. 18mo. stiff" paper 
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boards. New Fork, 1873. (Van Nostrand's Science Series, No. 2, ) 
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IK. i ileal At m Millwright and Millei 

mentary I' of M< ■ ■ >? 

David Craik. J vol. h. Philadelphia,] . 

CB <'. An cyclopedia of Ciril 1 BjE. Oreey. 1vol. 

IIIiJBtr 

CRO Field Book. By ( >m, ' l rol. 12m loth. 

fork, II 
DAVIE.* Elements of railing- By Chariee D 

rised ed 12mo, fheep. Mew fork, 1870, 

\)\ Dryidalfc Dempeey, C.E 

4»li 1. 1 vol. - i, 

'I I rder Bi r i«: Brii r 

lij D. D (V\ ieri< . . . . 

A Rudimentary d the I 

By <, D Dempeej C.E 2d n. eeriea,) 

Working I 

bo Bj G. D. Demp e§ 

foil London, • • « • • 

DIX. \ 'I onL Dis. 1 r< i*. 

London, 1808, . 
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>n. 1 vol. 1 2m cloth, . • • 
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Sj By William Don* I. 8i 
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St.. mJSKC - .*^ " « Sn "eyiDg. By W. M. Gillespie. 1vol. 



Manual of the Princir.lpv an i i, .- ' * 

A tei on Levelling Ton k ° n ' e """ ged ' ' • •' 

Wm. Gillespie, LL.U. fe b? &H "£' ," d Hi « her Surveying. By 

"•n.eJ. N,, u Vorki i 87 „ "" J *>y ' ""J Staley, A.M. 8*0, cloth. ' lliu£ 

Plates, View*. *,. bvo. cloU, * JOr ' GeDe ™ 1 U - S *''"•>■ N 

JoMWal a 8. ,,,„,. lO^g^^gf^"* *™« Ma- 

Report on Strpnofh -.f .._ »_« .. ' Clurn » 



s - o Re P „, „ n s trength of ,„, Bunding g ; h| ^ _ ^ 

GR, ^tc^ i,rM<l . K —- "ocK, t W „. ByW ; Gri , woU ; 

GUM: MERE '8 Surveying, 

pocket f„r,„, U11 . s :;:';;!;i {':": '" -'•' * 

Complete Po'rmati f?££ X^PtEZftt"'*'** 

imperial 8vo. Illustrated, aasKoii, t.a. 2 vol* 

SSnol" f ' ; ' : ' ' '"'"'"' <- East. B, u „ 



andW Pl B 7 W B I ^J ?«■*■■ *»« ry, Timber 

Illustrated k ° U ' ( ' N "''' edltl0nr ' ed - '"M I folio. 

r • • • . 

D^JL^SSS Mi T ni "?i >,irv ' w ' ! •■"" , Contractors' *FieId I Bi W 

Uavis Ha ,11. London, L866 l vol. t2mo, cloth 

~7o. T l: c 8 ro rac, I ':;:„: 1 :„ ! ' : '; ^ «•"»«*■ «■ ,,„, „„,„,„; 

M «"»ca Tal C. II. Haswell, .... 

— Mensuration, i; I II. Bagwell, 

UA Oa^To! ' " HMi0n; ical illustrati By 

HA ^«i' Landf^rf^ employed in Sabdividing the 

rublu Landsofth I I States. BeingaMan 1 the tfnitedState 

2SSTS ' ' H "— l -^-, doth! K£ 

HEXCK. Field-Book for Railroad Engineers! By J. 1: Henck. Tucks, .' 

Bucili:< The American Miller and Mill Assistant By w C 

Hughes Revised and enlarged, 12mo, . . 7 
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JHES. Oomprehen ive Tables for the Calculations ol Eartl eon- 

cted withRailvi Canal , Docks, Harbors, Ac. Giving thequ 
foi b bfl eandslopeal . Witha] tical Treat b- 

work in General. Bylvhv.inJ i;,,,,-.- liu ■■!..- I vol oblo London, 

1846, 

HUMBER. A Practical Treatise on Cast a».l Wrought Won Bi 

Girders, ae applied to Railway Structur. and to Buildin general! 
Ji v Wm. Bomber, O.E. With 58 ftill page pis i h i i'o ball 

morocco, " 

A Complete Treat! e on Casl and Wrought Iro astrad 

including Iron Foundations. By Win. Bumbe I B. 2 vols. 4to, hali 
morocco. London, 1870. New and revised edition, . 

Stn in Girders, citl r.uiated by Formula and Diagrams. By Wm. 



Humbei I B. L vol. 12mo, illustrated with three plat< and 100 woo. 

i ut . New Fork, i 69 

A Record of the Pi of Modern Bni >mprisin| I ril, 



Mechanical, Marine, Hydraulu Railway Bridge and otbei og 
\\ mi. n uii Ei • md R edited by W. Humber ' I ti- 
tute Civil Engineei , and Member of the Institute of Mechanical Engi- 
ne ej For L863. tto, half moi 

Do do. tor 1 - ' 

Do do. for l <lo. 

JACOB. Practical Design og of Retaining Walls. By Arthur Jacob. 18mo, 
ill paper boa rds, . 

JEFFER8. Treatise on Nautical Surveying. Byt • N.Jeffei U.S.N. 
8vo, cloth, illustrated. N< rk, 1871, 

IERVIS. Railway Property. A Treatise on the Construction I Mo e- 
meat of Railways. By John B, Jervis. 1 vol. 12mo, cloth, 

LEA. Tables ot the Strength and Deflection oi Timber. By v. am Lea. 

l'Jmo, cloth, ...*........ 

LONG AND BUEL TheCadetl er;or, forthi adent. ByJ, 

II. L md R. II. Buel I i ol. 1 2mo, ....... 

LOWNDES. TheEnj Hand-B By C. 8. Lowndes. L vol, 12mo, 

CI Ol II i • - • - - • • • • » • 

MACNEILL- Tablet foi Facilitating the Calculation ol E -rk id I 

Cuttings and Embankmi Hailwj I b lei Public Work 

IJy Sir John Mm' neill. 

MAIIAN. An Elei arj Coarse of Civil ] l>. JI. Mahan. 

8vo, cloth, 

MARTIN. ;- -Catting Table bow- 

ing the proper arrai tneni ofWh forcutti Lbethi of 

of a eqaired pitch. By W. A. Marti r. :l1 Bro ''Wong, 

C*10LIl, • • • • ■ . . , . , , 

MENZIES. Management and Utilization of Be* By Wm. Menzies. l 

TOI . •* ' r . . . . , # , B . . . 

Ml ETT. AT ical Treatise on th< ice of Land and Engineerii 

Surveying, Levelling, E timatiog - otities, Ac, with ill 
Tables. By II. B. Merrett. B 

MERRILL. Iron Truss Bridges for Railroads. The Method ol I 

i i es, with ireful Compai □ ol th nt 

Tn >nomy in Coi : >1- 

onelWilliamE rrill.U. L Illustrated 4to, cloth. Ni ro, 

MOI \ American Uri.lpe Building 

MURRAY. Manual ol Land Surveying; with Tables -ojaTithms, Sines 
snd Tangents, Natural Tangents an I I otangents, and Trs Table. 

B D Murray . 

NI11 OTON. Elements of Civil Engineering. 1\ 

MIN1F1K. TexUBook of lleehanioal Drawing. By Win Minifie. 8vo, cloth. 
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M0 «d^Sc2°p ke -" BO0k "W 11 Pornsul »' and Memoranda for Civil 

morocco gilt . ^ ** G " L Molesworth. 1 voL 32mo, oblong. 

^nwfnr " l> • i r, F ££ " d Al — "• from 2d London edition, with 
York ,1876, % ' LLJ> - US M A " * ToL 8vo ' clotL - *•* 

NYSTROM Pocket-Book of Mechanics and Engineering. By J. W. Nystronh 
11th edition, revised and enlarged, . , 

OUTER. Tables for getting Out Half- Widths on Railways', Roads. Canals! 
and other Public Works. By J. S. Oliver. 12mo, cloth. London, 1870) 

OVERMAN. Mechanics for the Millwright, Engineer, Machinist, Civil Engi- 
neer, and Architect. By F. Overman 

PALLET The Miller. Millwright, and Engineer's Guide. By II. Pallet. 1 
vol. 12m o. Illustrated, . . . . _ J 

PLANE TABLE (The), and its Use in Topographical Surveying. From the 
Papers of the U. S. Coast Survey. 1 vol. 8vo, cloth. Illustrated. New 
^ ork, 18 

POOR. _ Manual of the Railroads of the United States for 1876-77, showing 
their mileage stock, bonds, cost, earnings expenses, and organization 
&c. By II. \. Poor. 1 vol. 8vo. New York, 1877 

RANKINE. Civil Engineering, comprising Engineering Surveys, Earthwork 
Foundations, Masonry, Carpentry, Metal-works, Roads, Railways, Ca- 
nals, Rivers. Water-works, Harbors. &c. with numerous tabf. - and 
illustrations. By Wm. J. M. Rankine, C.E. 6th edition. 1 vol. crown 
8vo. London, I860 

Useful Rules and Tables for Architects, Builders, Carpenters, Coach- 
builders, Engineers, Founders, Mechanics, Shipbuilders, Surveyors 
Typefounders, Wheelwrights, &c . &c. By Wm. J. M. Rankine C.E I 

vol. post 8vo, cloth. London, 1866 

REID. A Practical Treatise on Concrete and How to Make it With Obser- 
vations on the Use ol Cements, Limes, and Mortars. By Henry Reid C.E 

1 vol. 12mo, cloth. London, 1869 

ROEBLING. Long and Short Span B tj Bridges. By John A. Roebling 
With fine Copper-plate Engravings, and Steel Portrait of Author. I 

folio, cloth. New York. 1869 

ROPER. Hand I f the Locomotive. Including the construction, run- 
ning, and management of Locomotive Engines and Boilers. With Illus- 
trations. By i d Roper, Engineer. Full bound, tucks, 

SCRIBNER. Engineers', Contrac . and Surveyors' Pocket Table-Book. 
By J. M. Scribner. 18mo, tuck-. ........ 

Mechanic's Companion. Bj J. M. Scribner. 18mo, tuck, 

SEYMOUR. Railway I ges. A Review of the Theory of Narrow Gauges 
as applied to Main Trunk Lines of Railway. By Silas Seymour Genl. 
Consulting Engineer. 8vo, paper 

8HREVE on Bridges and Roofs. 8vo, cloth 

SIH'NK. A Practical Treatise on Railway Curves, and Location for Young 
Engineers. By W. F. Shunk, 

SIMMS. A Treatise on the Principles and Practice of Levi ding. F. W. 
Simms, C.E. I h r ion, revised, With Law on Ci cloth. 
New 1 1870 

Pra mnelling. By F. W. Simms, C.E. 2d edition Revised 

by W. Davis Haskoll, C.E. 1 vol. 8vo, cloth, (out of print.) 

A Treatise on the Principal Mathematical I laments employed in 

.Surveying:, Levelling, and Astronomy. By F. W. Mmms, F.R.A.S. Ptli 
edition. 1 vol. 8vo, .......... 

A Text-Book on Surveying Projections and Portable Instrument 
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for the use of Cadel Midshipmen at U. S. Naval Academy, 
SLIDE RULE, (The Gunter's,) Treatise on, . 
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SMITH. A Treatise on Land Surveying in Theory and Practice. By John 
A. Smith. 12mo, cloth. London. 1869, .... 

SPON'S Pocket Tables and Memoranda for Engineers. Selected and arranged 
by J. T. Hurst. 36mo, morocco. Loudon, 1870, . 

STEAM-BOILERS. (Weale's series,) 

STEAM-ENGINE, . 

STEPHENSON. The Science of Railway Construction, for the use of Engi- 
neers, by Sir M. Stephenson, &c. (Weale's series,) . 

STKVENSON. Civil Engineering of North America. By David Stevenson. 
(Weale's series,) ........... 

Light Houses. By David Stevenson. 1 vol. 8vo, illustrated. Edin- 
burgh, 1864, 

STONEY. The Theory of Strains in Girders and similar structures. With 
observations on the application of Theory to Practice, tables of strengtli 
of materials, &c. By B. B. Stoney, M.A. New edition, complete 1 vol., 

STUART. How to become a Successful Engineer, being Hints to Youths 
about to adopt the profession. By Bernard Stuart. 18mo. Edin- 
burgh, I860, 

Civil and Mill Engineering of America. 8vo, cloth. .... 

The Naval Dry Docks of the United States. By Cha*. B. Stuart. Il- 
lustrated with 24 fine steel engravings. 4th edition. 4to, cloth. New 
York. 1870, 

TEMPLETON. Engineers, Millwrights, and Mechanics" Pocket Companion. 
By W. Templeton. Revised by J. W. Adams. Tucks 

TRAUTWINE. The Field Practice of Laying out Circular Curves for Rail- 
roads. By J. C. Trautwine, C.E. 0th edition, revised and enlarged. 
12mo, morocco, tucks. Philadelphia, 1869, ...... 

A New Method of Calculating the Cubic Contents of Excavations and 

Embankments by the Aid of Diagram-. By J. C. Trautwine. Sd edition, 
revised and enlarged. Philadelphia. 1809, ...... 

— The Civil Engineer's Pocket-Book. By J. C. Trautwine. Tucks. . 

VINCENT. The Year Book of Facts in Science and the Ari> for 1874. Ed- 
ited by Chas. W. Vincent. 12mo, cloth. Illusirated. London, 1875, . 

VINTON. Theory of the Strength of Materials. By Prof. F. L. Vinton. E.M. 
8vo, cloth. Illustrated. New York, 1874, 

VOSE. Manual for Railroad Engineers. By Geo. L. Vose. 8vo, revised edi- 
tion, cloth. Boston, 1873 



A Graphic Method for solving certain Algebraic Equations. By Geo. 

L. Vose, author of Manual for H. 11. Engineers. (Van Nostrand's S< 
ence series,) ....... 

WEALE. Engineers' Pocket-Book. Published annually. By John Weak-. 

WEISSENBOKN. American Engineering. Illustrated by la i ge and detailed 
engravings, embracing various branches of Mechanical Art. Bj G. 
Weissenborn. 1 vol. 4to, with folio plates 

WEISBACH. A Manual of the Mechanics of Engineering, and of the Con- 
struction of Machines. By Dr. Julius Weisbach. of Freiburg. Trans- 
lated by E. B. Coxe, A.M. 3 vols. 8vo, cloth. Vol. I. published, 

WHIPPLE. An Elementary and Practical Treatise on Bridee Buildine. I»v 
S. Whipple, C.E. New York, 1872, ....... 

WILLIAMS. Elements of Mechanics and Hydrostatics. By the Rev. L F 
Williams. 1 vol. 12mo, cloth. Cambridge, 1854, . 

GEOLOGY, MINERALOGY, MIKING, METALLURGY. 

AGASSIZ. Geological Sketches. By L. Agassiz. 1 vol. 12mo, cloth, 
BARSTOW. Sulphurets: what they are ; how concentrated ; how essayed 
and how worked; w.th a chapter on the Blow-pipe Assay of Mineral 
By Win. Bacetow, M.D. 1 vol. 12n.u. cloth. Sun Francisco, 1867 
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BUDGE. The Tragical Miner's Guide; with a Treatise on the Art and Prac- 

VoL° f ^ ssa >* ,n g Silyer - Copper, Lead, and Tin. By J. Budge. London. 
1866. 1 vol. 8vo, cloth, .... 

BY'RNE. The Practical Metal-Worker's Assistant. Bv <>. Byrne. With 592 
engravings, ..... 

DADDOW AND BANNAN. Coal, Iron and Oil; or, the Practical Miner. A 
Plain and Popular Work on our Mines and Mineral Resouro-. and Guide 
to their Economical Development. With numerous maps and engrav- 
ings. By S. H. Daddow and Benj. Bannan. 1 vol. 8vo, cloth, 

DANA. >Ianual of Geology, treating of the Principles of the Science, with 
special Reference to American Geological History. By Prof. J. D. Dana. 
Plates. 8vo, half morocco. 

* • • • * . 

Text-Book of Geology. 1 vol. 12mo. By Prof. J. D. Dana, 

Manual of Mineralogy. By Prof. J. D. Dana. 12m o, 

- Descriptive Mineralogy. Comprising the most recent Discoveries. 



Fifth edition. Almost entirely re-written and greatly enlarged. Con- 
taining nearly 900 pages 8vo, and upwards of 600 wood engravings. By 
Prof. J. D. Dana. Aided by Prof. Geo. J. Brush. Including Appendices 
by Profs. Brush and E. S. Dana, completing the work up to 1875. (loth. 
GREEN WELL. A Practical Treatise on Mine Engineering. By C. C. Green- 
well. F.G.S. 2d edition, re-written and enlarged. 1 vol.'dto. half mo- 
rocco, colored illustrations. London, 1870, 

GRUNER. The Manufacture of Steel. By M. L. Gruner. Translated 
from the French by Lenox Smith. With an Appendix on the Bessemer 
Process in the United States, 

HAUGHTON S Manual of Geology. Revised edition. 1 vol. 16mo, cloth, . 

HOSKOLD. A Practical Treatise on Mining, Land and Railway Surveying. 
&c. By H. D. Hoskold. 8vo, cloth 

JONES. The Treasures of the Earth ; or. Mines. Minerals, and Metal* By 
Wm. Jones, F.S.A. 1 vol. 12rno, cloth. London, 1868, 

LYELL. Elements of Geology. By Chas. Lyell. 1 vol. 8vo, cloth, . 

Principles of Geology ; or the Modern Changes of the Earth and its 

Inhabitants considered as illustrative of Geology. By Sir Chas. Lyell, 
Bart. Tenth and entirely revised edition. 2 vols, cloth. London, 1807, 

OVERMAN. Practical Mineralogy, Assaying, and Mining, &c. 12mo, 

A Treatise on Metallurgy; comprising Mining and General and Par- 
ticular Metallurgical Operations. 372 wood engravings. 8vo, 

PAGE. The Earth's Crust. A Handy Outline of Geology. By David Page. 
Illustrated. 18mo, cloth. Edinburgh. lMi'.i, 

— Geology for General Readers. A Series of Popular Sketches in Geol- 
ogy and Paleontology. By David Page. 1 vol. 12mo. Second edition, 
enlarged, ............ 

PEPPER. Play -book of Metals, including Personal Narratives of Visits to 
Coal. Lead, Copper, and Tin Mines, &c. Illustrated. 8vo, cloth, 

SIMON IN. Underground Life ; or, Mines and Miners. By L. Simonin. Trans- 
lated and adapted to the present state of British ruining, and edited 63 
H. W. Bristow, F.R.S. 1 vol. royal 8vo. illustrated, and with maps and 
minerals in color. New York, 1869, (oul ofprint). .... 

SMYTH. A Treatise on Coal and Coal Mining. By Warrington W. Smyth. 
M. A., F.R.S. 1 vol. l-'mo, cloth. London, 1872 

VARLEY. The Engin< Manual of Mineralogy and Geology. By Mrs. 
Varley. London. 184C. 1 vol. 12mo. (Scarce,) 
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HYDRAULICS AND HYDROSTATICS. 

BEARDMORE. Manual of Hydrology, with Hydraulic and other Tab. 
By Nathaniel Beard more, C E., . ...... 
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BESANT. Elementary Hydrostatics. By W. H. Besant. M. A. 2d erlition, 
12mo, cloth. London, 1807, 

A Treatise on Hydro-Mechanics. By W. H. Besant. M. A. 2d edition. 

Cambridge. 1867. 8vo, cloth, ........ 

BIRCH. The Disposal of Town Sewage. By R. W. P. Birch, C. E. Pam- 
phlet, 8vo. London, 1870, ......... 

BOX. Practical Hydraulics ; a Series of Rules and Tables for the Use of 
Engineers, &c. By Thomas Box. 2d edition. London, 1870. 1 vol., 
12mo, cloth, ............ 

BURNELL AND LAW. Hydraulic Engineering. By G. R. Burnell and H. 
Law. (Weale's series,) .......... 

CORFIELD. A Digest of Facts Relating to the Treatment and Utilization 
of Sewage. By W. H. Corneld, M.A. Prepared for the Committee of 
the British Association. 1 vol. 8vo, cloth. London, 1871, 

— Water and Water Supply. By W. H. Corfield. MA. (Van Nostrand's 

Science series.) New York, 1875. ........ 

Sewerage and Sewage Utilization. By W. H. Corfield. M.A. (Van 

Nostrand's Science series.) New York, 1ST"). ..... 

DEMPSEY. Draining Districts and Lands. By G.D. Dempsey. ( Weale's series,) 

Drainage and Sewerage of the Towns and Buildings. By G. D. 

Dempsey. (Weale's series.) ......... 

ELKINGTON. A Systematic Treatise on Draining Land, drawn up from the 
Communications of Joseph Elkington, by J. Johnstone. 1 vol. 4to, cloth, 

FRANCIS. Lowell Hydraulic Experiments of Hydraulic Motors, on the Flow 
of Water over Weirs, and in Canals of uniform R ingular section at 
of short length, made at Lowell. Mass. By Jas. B. Francis. C.E. ft 
edition, revised and enlarged. 1 vol. 4to, cloth, 

FRENCH. The Principle-. Process and Effects of Draining Lands, <tc. I 
H. F. French, 

FRIST. Rivers and Torren' j, and a Treatise on Navigable Canals, and Rivers 
that carry .Sand and Mud. By P. i (Weale's series.) . 

GLYNN. Treatise on the Power of Water as applied to drive Flour Mil 
and to give motion to Turbines and other Hydrostatic Enginei By 
Joseph Glynn, F.R.S., Member of the Institute U En Lon- 

don, be. 3d edition, n vised and enlai , with nun, ls illustrati 
1 vol. l2mo, cloth. New York. 18<; 

HA5K0LL. Wa -work Sewage and Irrigation. By W. Davis HaskolL 
Being vol. 2 of" Engineering Field Work." London,1871 1vol. 8. h, 

HWSON. Principles and Practice of Embanking Lands from River Floods 
as applied to Levee the Mississippi By W.n. 1 1 ,„. ] vol. 8v 
( loth, . . 

JIUGI7 ^fter-workfl for Cities and Towns. By S. Hughes, i We, 

series,) New Edition. 

ffTTMBER. A Comprehensive Treatise on the tfater-Supply of Cities and 

towns. By Wm. Bumber. 1 vol. imperial quarto. Illustrated wil 
tmerouB Plates (in pn 

JACOB. On the D. line I onatrnetrog of Storage I irvoirs With 
illustrations. By ArtSm Jacob. L6moT boards, 

KLIPPAUT. The Principle md Practi C Land' Drainage, niustrated 

Umo^ot'n^^ ?/ J o^JKliPPart. B. >onTediUon 1 Tot 

i-ino, cloth. Cincinnati, 1868, 

KBBPP. Ti, wag, Qg R r^neral Review of all System's and 

nS?J**l l rtoem P^ in. .r draining 

Sif» " ith lescriptionofLiernu, H 

Krepp. London, L867. 1 vol. 8vo ,th, * 

Mmer, J" 1 B1 u^f hZ*T*% "' ' ' l; * * 

"' M - A - J v °l- «vo, boards. Cambridge, 1831 
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NEVILLE. Hydraulic Tables, Coefficient! and Formulae, for finding the Dis- 
cbarges of Water from Orifi Notches, Weirs, Pipes, and Rivers. By 
J. Neville. 2d edition. London, 1860-61. 1 vol. 8vo, cloth, 

PHILLIPS. On the Drainage and Sewerage of Towns 

SCHRAMKE. Description of the New York Croton Aqueduct, in English, 
German, and French. By T. Schramke. With 20 plates. 1 vol. 4to, boards, 

STEVENSON. The Design and Construction of Harbors. By Thomas Ste- 
venson, ... .......... 

SWINDELL. Rudimentary Treatise on Well-Dijrging. Boring, and Pump 
Work. By J. G. Swindell. 4th edition. Revised by G. R. Buruell, C.E. 
(Weale's series,) ........... 

WIGGINS. Embanking Lands from the Sea. By J. Wiggins. (Weale's 
series,) 

MATHEMATICS. 

BAKER. Mensuration. By T. Baker. (Weale's series,) . 

BARLOW. Tables of Squares, Cubes, and Square Roots, Cube Roots, Recip 
rocnls of all Integral Numbers up to 10,000 

BARTLET P. Synthetical Mechanics. By W. H. C. Bartlett. 1 vol. *vo, cloth 

Analytical Mechanics. By W. H. C. Bartlett. 1 vol. 8vo, cloth, 

BOWDITCH. Useful Tables from Bowditch's Practical Navigator. A New 
edition, with additional Tables. Bureau of Navigation, Navy Depart- 
ment. Washington, 1868. 1 vol. 8vo, half morocco, 

BRUHNS. A yew Manual of Logarithms, seveti places of Decimals, edited 
by Dr. Bruhns. Stereotype edition. 1 vol. 8vo. Leipzig, 1870, . 

CRAIG. Weights and Measures. An Account of the Decimal System, with 
Tables of Conversion for Commercial and Scientific Uses. By B. i Craig 
M.D. 1 vol. square 32mo. limp cloth 

DAVIE S. Mathematical Dictionary. By ('has. Davies. l2mo, cloth, 

Metric System, .......... 

HANN. Examples of Integral Calculus. By J. Ilann. (Weale's series,) 

HEATHER. Descriptive Geometry, with a Theory of Shadows and Per 
spective, and a Description of the Principles and Practice of [sometrical 

Projection. By J. F. Heather. (Weale's series,) .... 

HOUEL. Tables de Logarithmes. By J. Houel. Paris, 1858, . 

LAW. Tables of Logarithms; with Tables of Natural Sine-, Cosines, and 
Tangents. By H. Law. (Weale 3eries,) ..... 

SCHRON. Seven-Figure Logarithms of Nun a from 1 to 108,00 ud of 

Sine?, Co-sines, Tangents, Co-tangents, to i n Second- of the 
Quadrant, with a Table of Proportional Parts. By Dr. Ludwig Schri 
Fifth edition, with B i' ription of the Tables, added by Prof. De Mor- 
gan. 1 vol. 8vo, half morocco, 

SNOWBALL. Plain and Spherical Trigonometry. With the Construction 
anrlUseofTa of Logarithms. By J. C. Snowball. 8vo, cloth. London, 

TABLES and Formula useful in Surveying, G< sy, and Astronomy, as used 

by the corps of Engineers. of the U. S. Army. . 

VEGA. Logarithmic Tables. By Baron Von Vega. Translated from the 

Fortieth or Bromikers; thoroughly revised and enlarged edition. By W. 

L. F. Fischer. 1 vol. 8vo, 

WARBEN. Descriptive Geometry. By E. S. Warren. Hvo, . 
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SHIP-BUILDING. 

BARRY'. Dockyard Econom al Power. By P. Barry. 1 vol. 8vo, 

illustrated with photographs,. • • ■ - 

The Dockyards, Sh ipyards, and Marine of I ranee. By I . Barry. Lon- 
don, 1869. ] vol. • 
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BLAND. Fortn = of Ships and Boats. By W. Bland. (Weale'a series.) 

BRETT. Notes on Yachts. (Fir-t Series.) By Edward Brett 1 vol. 12mo. 
cloth, illustrated. London. 18G9. . 

CH A KNOCK. A History of Marine Architecture. By John Charnock. 3 vols. 
4to. London, 1800, 

OOTSELL. Ships' Anchors for all Services. By G. Cotsell. | Weale's series,) 

FAIRBAIBN. Treatise on Iron Ship-Building, its History and Progress. By 
Wm. Pairbaira. 8ro, cloth, 

FINCHAM. An Outline of Ship-Building. In Four Parts. Pari 1.— Method 
of Constructing the Body, and Instructions for making Calculations; 
with Examples. Part M. — On the Actual Building of art III.— 

On the Principal Materials used in Ship-Building. Part IV.— A Vocabu- 
lary of Terms. By J. Fincharn. 1 vol. 8vo, clot h. . 

A Treatise on Masting Ships and Mast-Making 1 ; explaining their 

Principles and Practical Operation. By J. Fincharn. 1 \ol. Bvo, cloth. 

Directions for Laying Off Ships on the Mould Loft Floor. Bv .1. 

Fincharn. 3d edition. 1 vol. 8vo. cloth 

GRANTHAM. Iron Ship-Building. By J. Grantham. 1 vol. and atlas of 
24 plates. 5th edition. London, 1868. (Weale'e seri< > . 

KIPPING. Rudimentary Treatise on Masting. Blast-Making, and Rigging of 
Shll also Tables of Spars, Rigging. Blocks, Chain, Wire and Hemp 
Ropes, &c 12mo By R. Kipping. ( Weale's series,) 

Elementary Treatise on Sails and Sail-Making, with Draughting and 



the Centre of Effort o! the Sails ; also Weights and Sizes of Ropes, Mast- 
ing, Riggm-. and Sails of 8 team Vessels. &o. By R. Kipping:. 12mo 
(Heale s sen 

HABBTT. Yachtoand Yachi Building, Being a Treatise on th< action 

or yachts and matters relating to Yachting. By P. 1:. Marett. Second 

edition. 8vo, cloth, with 12 large folding plates. London, 1872. 
MEADE. A Treati on Naval Architecture and Ship-Build, , r an Ex- 
iition ol the Elemental Principles involved in the Science and Prac- 
gceol ffava] fraction. Compiled from wioi ori th 

%SS^ T^.™ 1 la ^ -, vol.. ,„h Plat, 
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faiJS^? Para ' ;li Sfnetrnction of Ship,, and other I , e 

Engineering Subject?. By N. W. rom. 8vo. 

PEAKE. Naval Architecture. By J. Peake. (Weale's sen 

*°°Z: s2for Sf^ ? P w g the ^ inea and ******* < Propelled 

K, l ? T 8 5 ; ill \r- ' l*& ■!■ jOffontheMonld-Loft 
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YOUNG. A Nautical Dictionary, defining the Technical Language relative 
to the Building and Equipment of Sailing Vessels and Steamers. By 
A. Voung. 2d edition, illustrated. I vol. 8vo, cloth, . 



$9 00 



f 



WORKS OF REFERENCE. 

DODlb Dictionary of Manufactures, Mining. Machinery, and the Industrial 
Arts. By George Dodd. 1 vol. l'Jmo, cloth. New York. 18*19, 

FAIRHOLDT. A Dictionary of Terms in Art. Edited and Illustrated by F. 
W. Fairholdt, F.S.A. With 500 engravings on wood. 1 vol. 12mo, cloth. 
London, 1870 

LUTINCOTT'S Pronouncing Gazetteer of the World, or Geographical Dic- 
tionary. Revised edition. Containing 30,000 Geographical Notices 
more than are found in any other Gazetteer in the world. Sheep, 

SPON'S Dictionary of Civil, Mechanical, Military, and Naval Engineering. 
With technical terms in French, German. Dalian, and Spanish. Edited 
by Oliver Byrne. Royal 8vo, cloth. Illustrated. 8 vols. Per vol., . 

URE. A Dictionary of Arts, Manufactures, and Mines. By Andrew Ure, 
M D. Sixth edition. Edited by Robt. Hunt. F.R.S. Greatly enlarged, 
and re-written. 3 vols. 8vo, half russia. London, 1807, 
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MISCELLANEOUS. 

ANDREWS. Rudimentary Treatise on Agricultural Engineering. By G. II 
Andrews, Civ (Weale's series.) Illustrated, .... 

BEATON. Quantities and Measurements. How to Calculate and Take 
Them. By Alfred C. Beaton. L vol. 12mo. (Weale's series,) 

COFFIN. Winds of the Northern Hemisphere. By James A. Coffin, A.M 
Quarto. Washington. 1852, 

COMBUSTION of <oal. (Weale's series,) 

DONALDSON. Clay Lands and Loamy Soils. By J. Donaldson. (Weale's 
series . ......••••• 

IONOMY of Fuel. (Weale's series,) 

FERGUSON. Lectures on Select Subjects in Mechanic?, Pneumatics, Hy- 
drostatics, and Optics, with the Use of the Globes. The Art of Dialing 
By James Ferguson, F.R.S. 1 vol. 8vo, with numerous plates. London 
1839, 

GREGORY'S Nautical Almanac, with Ephemeris, .... 

GUETTIER. Metallic Alloys; being a Practical Guide to their Chemical 
and Physical Properties, their Preparation, Composition, and U> 
Translated from the French of A. Guettier, Engineer and Director o 
Foundries, author of "La Fonderie en France," &C, &C. By A. A 
Fesquet. Ghemist and Engineer. 1 vol. 12mo, .... 

HOARE. The Slide Rule, and How to Use It; containing full, easy, and 

simple instructions to perform all business calculation- with unexampled 
rapidity and accuracy. By Charles Hoare, C.E. With a slide rule tn 
tuck of cover. London, 1868. (Weale's series. r 1.x. cloth, lGmo, . 

HUNT. A Dictionary of Terms used in Architecture, Building, Engineering, 
Mining, Metallurgy, ^rcheeology, the Fine Arts. By John Weale. 
Fourth edition. Edited by Robt. Hunt. F.R.S. l'Jmo, limp cloth. 
(Weale's series. ) 

JACKSON. A Manual of Etherization, containing Directions for the Em- 
ployment of Ether, Chloroform, and other Anaesthetic Agents, by Inha- 
lation, in Surgical Operations. By C T. Jackson. 1 vol. 12mo, cloth, 

KEMP, Edwa.l. on Landscape Gardening. Numerous Plates. 1 vol. 12mo, 
cloth 
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LARKIN. The Practical Brass and Iron Founder's Guide. A Concise Treat- 
ise on Bi Founding, Moulding, the Metals and their Alleys. &c. : to 
which are added Recent Improvements in the Manufacture of Iron. Steel, 
by the Bessemer Process. &c. By James Lark in, late Conductor of the 
Brass Foundry Department in Reany, Neafie & Co.'s Perm Works, Phila- 
delphia. Fifth edition, revised, with extensive additions. lvol. 3 -mo, $2 

MOORE. The Inventor's Guide— Patent Office and Patent Laws; or, A Guide 
to Inventors, and a Book of Reference for Judges, Lawyers. Magistrates, 
and Others. By J. G. Moore. 12mo, cloth, ...... 

NAUTICAL Almanac. Published by Authority of the Secretary of the Navy, 

Washington, ............ 76 

PEPPER. Cyclopaedic Science Simplified. By J. H. Pepper. 1 vol. 8vo, 

cloth, gilt. London, 1869, ......... 4 60 

The Boy's Play-Book of Science, including the various manipula- 
tions and arrangements of Chemical and Philosophical Apparatus re- 
quired for the successful performance of Scientific Experiments. By 
J. 11. Pepper. New edition, illustrated with 470 illustrations. 1 vol. 
iL'mo, cloth. London, 1870, 1 00 

QUEEN. l.'and-Book of the Mercurial, Aneroid, and Metallic Barometers; 
with Observations upon the Dew Point Hygrometer. By James W. 
Queen. 40 pages. Paper, (out of print). ...... 

STEVENSON. Lighthouses, their construction and illumination. (Weale's 

series,) . . . . . . 1 20 

TABLES Showing the Weight of Round. Square, and Flat Bar Iron, Steel, 
6; By Measurement. Cloth, ........ 

THOMAS. Farm Implements and Farm Machinery. By J. J. Thomas, . 1 50 

WEIGHTS and Measures of all Nations. (Weale's series,) .... (30 

WEIGHTS and Measures, Ancient and Modern, reduced to Standard of the 

United States of America. J. H. Alexandria, 3 50 

WILLIAMS. Ornamental Designs for Fret Sawing, Fancy Carving, and Home 

Decoration-. By Hem William . . CO 



CASSELL'S TECHNICAL MANUALS. 

For Joiners, Carpenters. Machinists, Builders, Cabin Stom isons. Tin- 

plate Workers. Plumbers, and Artisans generally, and adapted tor Teachers in 
Public and Private Schools, for Students in Training Colleges and Science 
Classes, and for use in National and Elemental v Schools. 

LINEAR DRAWING AND PRACTICAL GEOMETRY. By Ell vid- 
son. Lecturer on Engineering and Architectural Drawing in the City of 
London, Middle-Class Schools. With about 160 illustrati i . and 6 
whole-page diagrams, of working drawings. Fourteenth I md. 
128 pp. extra fcap 8vo. Cloth, limp, $100 

ORTHOt 1'IIIC AND ISOMBTRICAL PROJECTION. Treats of the pro- 
jection of Plans, Elevations, and Sections of Solids, and the Develo] ment 
of Surfaces, &c. With about 10 whole-page diagrams Tenth Thou- 
sand. 128 pp. extra fcap 8vo. Cloth, limp, \ qq 

BUILDING CONSTRUCTION. The Elements of, and Architectural Draw- 
ing. With 130 illustrations. 128 pp. extra fcap 8vo. Cloth, limp, 1 00 

DRAWING FOR CAliPEVi LND JOINERS. Containing e iption 
of the construction of each subject, and the method of dm t il : with 
elementary lessons in Freehand and Object Drawing. illustrations 
and Drawing Copies. Extra fcap 8vo. Cloth, 1 75 

PRACTICAL PERSPECTIVE. Containing Perspective Pi ,„ of Sin> 

pie Points. Lines, Planes, and Rectangular Solids: poll m s 

Pyramids; Circles. Cylinders, and Arches, &c. With doubk-t.aee 

illustrations. Extra fcap 8vo. Cloth, .... j 6 q 
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DRAWING FOR MACHINISTS AND ENGINEERS. Comprising a Com- 
plete Coarse of Drawing adapted to the n <iuirements of Millwright! and 
Engineers; also, a Corn t Practical Instruction in the Coloring of 
Mechanical Drawings, &c. With 200 engrayinga and working drawings, 
including 40 full-] i and 6 treble-pag plates. Cloth, 

DRAWING FOR STONEMASONS. With Elementary L >ns in Freehand 

and Object Drawing, and a c :ise history of Masonry. Containing 6 

It uble and 25 single | - of illustrations adapted for Drawing Copies. 

oth, ....... . 

MODEL DRAWING. Contu ning the Elementary Principles of Drawing 
from Solid Forms, the method of Shading, and l'ati.-rn.s fur making 
Drawing Objects in i board. With 20 sin tnd 6 double-] -Plates. 

GOTHIC STONEWORK. Containing the History and Principles of Church 

Architecture, and illustrations of the characteristic features of each 
I i i. the _ hi. nt of Ecclesiastical Edifices, &c. 'With 7 double 
and 18 Bingle-page plates. Cloth, 

DRAWING FOR BRICKLAYERS. With the Elements of Freehand, Object, 
and Plan Drawing, Containing 2 double and 32 single pages <d" illus- 
trations, adapted for Architectural Drawing. Cloth 

DRAWING FOB I ABINET MAKERS. With Lessons in Ornamental and 
Object Drawing ;• Elementary Instruction in Water Color Drawing. Con- 
taining 29 i lai>-s. Cloth, . . ' 

DRAWING FOR METAL-PLATE WORKERS. Containing Practical Geome- 
try and Projection, specially adapted to this branch of industry; the 
Penetration of Solids and the Development of Surfaces; Elementary 
Lessons in Freehand and Object Drawing, &o. With 6 double and 26 
single pages of illustrations. Cloth, 

COLOR. By A.H. Church, M. A., of Lincoln College, Oxford. Professor of 
Chemistry in the Royal Agricultural College of Sen nee, < acester. 
With 6 colored plates and numerous diagrams. Cloth, 

APPLIED MECHANICS. By Robert Stawell Ball, M. A.. LL. D.. Pr. sor 
of Applied Mali itics and Mechanics in the Royal College of Science, 
Dublin, lllu-'i I by numerous diagrams, and 140 Questions for Ex- 
amination. Cloth, . ......... 

DECORATIVE DESIGN, PRINCIPLES OP. By Christopher Di >r, Ph. D. 
A comprehensive work on the Principles of !■ tpplied to the 

various Arts and Manufactures. Illustrated with 2 Colored Plates and 
numerous d n- and diagrams. Extra crown 4to. Cloth, gilt, . 

SYSTEMATIC DRAWING AND SHADING. Giving Practical Lesson 

Drawing. By Charles Ryan, Head Master. Lemington School of Art. 
Fifth Thousand. 120 pp. extra cap 8vo. Cloth limp, . 
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VAN NOSTRAND'S SCIENCE SEKIES. 

It is the intention of the Publishers of this Series to issue them at intervals of 
about a month. They will be put up in a uniform, neat, and attractive form. 8mo, 
fancy board-. The subjects will be of an eminently scientific character, and em- 
bra< -,vide a rang' topics as possible, all of the highest character. 

Price, 50 Cents Each. 

1. Chimneys for Furnaces, Viva i-Pla< IBS, and Steam-Boiler*. By R.Armstrong, 
C E. 

2. Steam-Boilbr Explosions, liy Zerah Colbum. 

.;. Pbaoticai. Designing oi Retaining Walls. By Arthur Jacob, A.B. With illus- 
trations. 

4. Proportions of Pins Used in Bbu By Charles E. Bender, C.B. With illus- 

trations. 
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Ventilation of Buildings. By W. F. Butler. With illustrations. 

On the Desionim; and Construction of Storage Reservoirs. By Arthur Jacob. 
With illustrations. 

Surcharged and Different Forms of Retaining Walls. By James S. Tate, C. E. 

A Treatise on the Compound Engine. By John Turnbull. With illustrations. 

Fuel. By C. William Siemens, to which is appended the value of Artificial 
Fuels as Compared with Coal. By John Wonnald, C. E. 

Compound Engines. Translated from the French of A. Mallet. Illustrated. 

Theory of Aeohjbs. By Prof. W. Allan, of the Wa-hington and Lee College. 
Illustrated. 

A Practical Theory of Voussoir Arches. By William Cain, C. E. Illustrated. 
A Practical Treatise ox the Oases met with in Coai Minis. By the late J. J. 
Atkinson, Government Inspector of Mines for the County of Durham, England. 

Friction of Air in Mines. By J. J. Atkinson, author of "A Practical Treatise on 
the Gases met with in Coal Mines." 

Skew Arches. By Prof. E. W. Hyde, C. E. Illustrated with numerous engrav- 
ings and three folded plates. 

A Graphic Method fob Solving certain Algeuraio i lttonb.' By Prof. George 
L. Vose. With illustrations. 

Water and Water Si .ply. By Prof. W. II. Corfield, M. A., of the University 
College. London. 

Sewerage am. Sewage Utilization. By Prof. W. H. CorfieM. M. A., of the Uni- 
versity College. Loudon. 

Stbbnotb 01 Beamb DBDBB Transverse Loads. By Prof. W. Allan, author of 
" Theory of Arches." With illustrations. 

Bridge and T. nnll Cbktbbs. By John B. McMmUk With illustrations. 

SATBTY Valvhb. By Richard II. Duel, C. E. With illustrations. 

High M rv Dams. By John B. McMasters, C. E. \\ ith illustration*. 

THE FATIGUE of Metals under Repented Strains, with various W-s of Results 

of Experiments. From the German of Prof. Lu.hvig S,,a.ccnberc With a 
Preface by S. H. Shreve, A. M. With illustrations. ^ nD ^g. mtlia 

A Practical Treatise on the Teeth of Wheel., with the theory of use of Robin- 

mnoi?inn T^iT BJ S " *' R ° biaSOn ' Prof " of Mechanical Engjneering, 
Illinois Industrial University. ° vc * iU &' 

T cT W&&SKK ° F C0XTINU0I " S BE,W "- By Mansfidd Me ™« 
Prachcal Treatlsk on the Properties of Contim on Bridges. By Chas. Bender, 









CHAPTER XV. 
THE USE OF MATHEMATICAL INSTRUMENTS 






his hands, and they must be oi the best material, well and accurately finished ' 

them every day and all day, and if they are not perfectly coSct the , ,„ | 
occasioned by them in one in ce , will be much greateJ than the M 

of instruments, which can be used bis lifetime 0I a good & et 

The fine German silver drawing instrum. meet the wants of the practic .1 man 
The extra fine S* , Sfl drawing instrnmen, re nicely finished than be fine Ger 

man silver; the metol of «. bich they a >ade , mbles ,re closely pure Iv™ Uer 
are more substant.al in their const™. , and - ons. qaently more durabTe As ', ,' 

Thffew^! V hepreferi ' ^ the extra' fine S, Ig ins^nme^ 

.iiu J? 1 i m ? t 5 umem l 8 a mechanical or architectural d>anghiman cTn pos- 

■lbly perform his work with are the following, viz. :— . P 

A pair of Plain Divider?, 5 or 6 inches long, as No. 66. 

A pair or^ Divi< 5 or 6 inches long, with changeable points, as \q 73 

A pair of Small Spacing Dividers, as No. 78. 

A Spring Bow Pen, as No. 81. 

A Spring Bow Pencil, as No. 84. 

A D ing Pen, as No. 87. 

A Drufting .Scale. 

A T Sq nare. 
A Triangle. 

A Draw i ml. * 

An Irregular < 'urye. 

Half dozen Fastening Tacks. 

folfo^cllUt^U 8 .uffir: r - an " erf ° rm h ' 9 W ° rk Wit " f °™ «<**>>* '—mem, The 

A pair of Plain Dividers, 5 or 6 inches long as No. 66. 

A pair of Dividers, 5 or 6 inch< a long, with changeable points, a.- Vo 73 

A Drawing Pen, and a Drafting Scale. 

It must be born,' in mind, that the above are lists of instrument, which are absolutely 
neces for the architect and the engineerto have, and withoutwhich h- «-.-mnot follow 
ni6 I"' !on ; '"'ttli ire many other instruments mentioned in the Catalogue which 
awomnshed "'"''' ^ ^ "'"'* ' "' ''* much s,m ' ,|i,i " i ' and more speedily 

Having made these general remarks we will now proceed to describe each of the 
drawing instruments— their use, and how to use them. 
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THE PLAIN DIVIDERS. 

This instrument consists of two legs, the upper half of which are made of brass 
or German silver, and the lower half, or points, or tempered steel. In the fine 
instruments, the joints about which the legs move should be framed of the two 
different metals — German silver mid steel ; by this an --merit the wear is much 
diminished, and greater uniformity and Bmoothnesa of motion Is obtained. If this 
uniformity and smoothness be wanting, it is | mely difficult to set the legs 
quickly apart, at a desired distance ; for being opened and closed by the fingers of 
one hand, if the joint is not good they will move by i\\< and starts, and en ^o 
beyond or stop short of the point; but when they move evenly the pressure can 
be so applied as to open the legs at once to the exact distance, and the t, must 

be sufficiently tight to hold them in this position, and not permit them to di te 
from it, in consequence of a small amount of pressure \\hich is inseperable from 
their use. The joints of the dividers are tightened or loosened by inserting the 
two steel points of the key, into the two small holes on one side of the head of 
the dividers, and turning from one to tighten it, and in the opposite direction 
to loosen it. 

THE HAIR-SPRING DIVIDERS. 

When greater accuracy in setting the legs apart is required, than can be obtained 
by the joint alone, a draughtsman uses the Hair-spring Dividers. The 
peculiarity of these dividers is. that the upper part ofone of the steel 
points is formed into a bent spring, which beii istened into the 
German silver portion of the leg, near tl dnt of the dividers, is 
made to fit into a groove, cut the whole length of the German silver 
part of the leg. into which groove this spring can be drawn, or let 
slip out. by turning the screw on the middle of that side of the dividers. 

No. 69 represents the Hair-spring Dividers when shut up; No. coa # 
represents the same dividers with the spring let a little out of the *' 
groove, by loosening the screw. 

To take a distance with the Hair-spring Dividers they must be 
opened as nearly as possible to the required distance; set the leg 
without spring on the point from which the distance is to be taken, 
and make the at of the oilier leg coincide ely with the end 

of the required distance, by loosening or tightening 'the screw on 
the tide of the spring leg. 

THE STEEL SPRING SPACING DIVIDERS. 

In mechanical and architectural drawings, it frequently occurs that a Urge number 
Of! mail equal distan are to be set off, not only at one time, but repeat- 

edly, upon the same drawing j for this purpose the ordinary dividers are too 

large and meow at to handle rapidly, and having nothing but the joint to 

hold them in their po »n, are liable to get . ,on altered. For <uch 

work there is us. pair of very deli. d.viders, made altogether of ste< 

he two legs of which are unit, | the top by an a, 1 Bp , and dr:nvn 

together or opened by the re* in the middle. On the top of the arched 

.n spring an ivory or German silver handle is at |, D y winch the instrument 

"> can be quickly turned over and over, when used in spacing a number of 

1 equal distance. The sue of the spacing dividers | are three 

inches long, with the legs del i y r , , m1 from llie I ,:. ll] , tl . vv 

the I'" r ' *%&* gftlned h - v ,h,s " B P acin I dividers are, greater 

on7e adJusted CUri '' ■' :l,lju8tment ' and no liilhilll >' ■>' l<-mtal change when 

DIVIDERS WITH CHANGEABLE POINTS. 
If an arc or circle is to be described faintly, merely as a guide for the termination at 
other mes the steel p, re generally sufficient lb! the purp' but wen arcs and 

wcta are to be drawn permanently and to she* arly, one , of the dividers must 
carry e.ther a lead pencil or ink. To accomplish this the Steel parts of the leg- of the 
dividers are made so that they can be taken out and replaced by pieces either tor nencil 

The cut 162 illustrates a set with a pen-point, «, a pencil-point, o. a dotting-point c a 

needle-point, d. and a lengthening-bar, e. K F ' ' 
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Bide of the dividers, the ink is put in between the blade-- I. 

immon writing pen, which should be drawn -l.ua aud oat 
between the points, then the points of the blades are brought 
to the proper distance apart for making the line— the closer' 
P° mta ,;l "' r t! "' finer the line; the point of the pen 

mustal* bea rat right ai 5 to the paper as possibl. 
a joint is made in the German silver part of the point to re- 
gulate the proper inclinatio 

Tl int, 6,is made of German silver, the lower part 

of which is formed into d tube; a lead-pencil is placed in 
this tu ui.l held tightly by the clamp-screw on th le. 

The dotting- point, e is exactly like the pen-point, with the 
addition of iall toothed wheel, which revolves between 

the points of the blades, each tooth Leaving a dot wl er 
it touches the i :; and thus, instead oi a continuous ink 
Une, alin f dots is made ; such lines are mt to illusti 
the course of an imaginary line or arc. 

The needle-p< I /. is made similar to the pern il-point : the tube on the lower end is 
only large e . take a fine needle, which is thumb 

esv on th The needle-point is put in place of one ol the di- 

dder ben a number of ai i are to be made from the same it does not face 

the drawing by ] & holes, s the on el point »uld. Thi a,pen do ing 

and needle-points 'I! made with a joint near their upper end, in order to bring the 
point right angles with the paper 

The lengthening-bar, e, is made wholly o rman silver, one end of which fits in place 
of one of the steel li of the dividers, and the other end has a socket and bindii 
screw, for rec g and hold. pen, , >int. It i 

larger circli re to be than can be le bj iply i g the le 

the dividers. The side of the dividers into which the needle-point fits, also thi 
point, and the needle-point, are m ed on the inside with small dots, to indicate where 
these points are to be put, when \i \ those p which are not marked thus, are to 

be used on the other side of the dividi i a 

In a large drawing then a great amount of finer 

tail, which can be I with moi i< i uracy and ease by 

a set of Bmall instruments. The cut, No. 72, ill ites a 

If the size of No 73, but constructed in the 

oie in. inner. It is not provided with the dotting-pen and 

igth< -bar. Above tin- joints of the i lers b handle 

by which it can be held and used with more facility 

than by taking them by the joints, is do e l the large set. 

i 158 i nis a set of instruments similar to No. 7_'. 

iver the joints, and a regulating screw in the 

mn of the lich the p< m be oj l or drawn 

ther with at nicety and exactness. The handle is of 

and much longer than that of No. 72. With No. I" 1 * 

the ire two pen-points; when they ai >th substituted in 

ice of the steel point m instrument ingparallel lines is obtained; 

or, in other words, a railroad drawing-pen. the use of which see cut No. 92, 

tge 10. 

POCKET DIVIDERS. 

It is oftentirm md convenient by the engineer and surveyor to have a pair of di- 

v For use in the field, which can be carried with 

safety in the pocl je are called po< dividers; 

the simplest form is a pair of ordinary plain dividei 
ir 6 inches long, having a German silver sheath, with a blunt point, whii h Bcrewa over 
the steel points. No " i represents this form. 
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Another form of 
and pencil, and yet 
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the pocket dividers is so constn. I as to include points for pel 
, all contained in a very small cumps No 79 represent! tfa 

form. Tli© legs of these dividers are jointed together same as 
the ordinary plain dividers, but each of them is again j T 
about the middle, so that the en<] • d ID tow 

upper joint; a deep slot is made in each I a their end 

and running almost up to the middle joints in these sU» lie 
steel points are neatly adjusted on pivots; the opposite end of 

one st*** ■ 1 point is finished into a drawing-pen, and the opposite 
end of the other into a tub<? for holding the lead-pencil; tin. 
when the Steel points are revolved, either a pencil or pen-point 
ig presented. When not in use, the legs are folded in al the 
middle joint; the inner sides of the legs of the dividers are filed 
out to receive the points, so that when they are not in use every 
delicate part is protected from injury. It will oe readily seen, 
thai wuh the legs of the dividers fully r ided, and both of 
the sharp steel points presented to the paper, that we have an 
ordinary pair of dividers; by revolving the point - h has the 

drawing-pen on the opposite end we will then have a pair of dividers with pen-point lor 
<j iil,, j but if we should revolve the other steel point, we should then 

have a pair of dividers with pencil-point for describing area and circles with the lead 
pencil. Fig, a represents No 79 drawn on a largt r scale, and folded for the poi 

Another form of pocket dividers is represented by No 179. The leg3 are jointed to- 
gether the same as an ordinary pair oi dividers, but instead <>t being solid tticy are 
drilled out from the end almost up to the joint. The steel point tstead of having the 
i and pencil-points at their opposite end-, as in No. 79| are jointed in the middle. 

When not in use the pen and pencil points are slipped Into the holes in the 
!■ of the dividers, and i he steel pomt bent up against the inside, as repre- 
nted in the cut. When a pair of plain dividers is wanted, the steel points 
are turned out straight with the legs of the dividers. When a pair of 
divide with pen- point is wanted, the pen rithdi d from the dividers 
and the steel point slipped into the bole in the leg ; and in the same way the 
pencil~poin£ takes the place of its steel point, when a lead-pencil circle 13 to 

be drawn. For making very small les, either of ink or Lead-pencil, 

the pom!- can be withdrawn from the legs of the divide and nsed inde- 
pei it of them, . - the tee] point, with pen-pomt, of itself is a bow pen, 
and the steel point, with lead-pencil holder, is a bon pencil. 





THREE-LEGGED DIVIDERS. 

Or, Triangular Compasses, are used for transferring triangular areas fi one 

drawing to anotiv It is an ordinary pair of plain 

dividers, with a third leg attached by a universal 
joint to the face of their joint, so that whatever m 

happen to be the form of the triangle the Legs can be 

turned to bring each of the points upon one of the 

angles. 

1 i - the triangular divi >pen the main legl to 

take in the base then Open and turn the third leg and 

bring it upon the angle above the base; the legs of the 
dividers are now set to the form of the triangle, which can oe transferred correctly 
any other drawing. 

BI8ECTING DIVIDERS. 

Or, Wholes and Halves, is a pair of ordinary dividers, with the legs continued beyond 
the joint; the legl above the joint, being made exactly one-half the length of those 

v therefore, when the longer legs 
arc extended to any two points, the dis* 
tance between the points of the shorter 
legs will be one-half of that beti 

the longer points. This instrument is very useful when a drawn 1 to be reduce.! one- 
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half, or enlarged double the size of a given copy. If one of the points should get broken 
it will be ne< **uy to alter all the other points, and keep up the proportion between the 
short and long legs. 

PROPORTIONAL DIVIDERS. 

This instrument is designed tor dividing a line into any number of equal parts; for 
describing regular polygons in given circles j for reducing or enlarging the area of a 
drawing, and also for taking the square and cube rout of numbers. 

The bodies of the legs of these dividers are made of a flat piece of German 
silver, or brass, with a rectangular opening cut in each, nearly the whole 
length; the ends of the leg3 are armed with steel points ; the longest two 
are four or five times the length of the shortest ones. The legs are put together 
with the rectangular openings exactly opposite each other, and retained in 
their place by clamp plates and a thumb-screw, which can be moved up and 
down the opening, and made tight at any desired point; these clamp plates 
and thumb-screw constitute the joint of the dividers, upon which the legs 
are opened, and it is easy to perceive that if this joint is exactly half way 
between the extremity of the points, the two ends will open to the same dis- 
tance ; but if the joint is moved nearer one end, the openings of the points 
will bear the same proportion to each other as the longer does to the shorter 
part. 

The cheaper form of these dividers (No. 23, page l,i have but one set of 
graduations, by which lines only can be subdivided ; — the proportions are 

h h h h £> h i» h T '«J ' tnat is> '' llie ^' ne across one °f tlie clamp plates 
is made to come opposite either of the divisions on the leg, the two ends of 
the dividers will open in that proportion. 

The best proportional dividers (Nos. 76 & 159, pp. 9 and 23,) have one side 
of one of the legs graduated for dividing lines into -J }>, |, L A, i, i, A, 1, i, 

h i» TJ< t'p ana " tne otuer S1 de OI " the leg is graduated for inscribing regular 
polygons of 6, 7, 8, 9, 10, 11, 12, 13, 14. 15, 16, 17, 18, 19 or 20 sides in 
given circles. To use the line of polygons, bring the line across the clamp 
plate to coincide with the graduation which is marked with the number that 
the polygons is to have sides, then open the dividers, and make the long 
steel points take in the radius of the circle, then the distance between the small points 
will be the length of one side of the required polygon. As very few proportional dividers 
are made with the graduations for enlarging the area of a drawing, and those for taking 
the cube and square root of numbers, on account of their practical use being very 
limited and quite complicated, we have conclu led to omit their description, and refer 
those who wish to be informed upon the use of those graduations to Heather's Treatise 
on Mathematical Instruments, page 5. 

The joint of most of the proportional divider? is slipped along the rectangular open- 
ing by the hand; but it is frequently quite difficult to bring it exactly to the right place, 
as a little too much pressure will move the line a little too far, and an opposite pressure 
may put it too far in the original direction again. For nicety in adjusting the joint to 
th (Hired point, some proportional divider- .ivc fitted with a bar and micrometer screw, 
by which the joint can be drawn i ctly to the required division. See No. 162, p. 23.) 
Another pi. in ig to have a rack fitted on the inside of the rectangular opening, and a 
pinion at ied to the sliding joint, fitting into it; by turning the lied thumb-screw 
of the pinion the joint is moved up and down in the rectangular opening, with great 
regularity and exactness. Great care must be taken that none of the point- of the pro- 
portional dividers get broken, for if one is brok- 1 four must be altered, so that the 
graduations shall still represent the right proportions. 

BEAM COMPASSES. 

In drawing a circle of very long radius, for which the dividers with lengthening bar 
are insull lit, the draughtsman is obliged to mat of the beam compass, of which 

there are two terms. Xo. 80 represents one form, without the beam, which is made of 
wood. The main part-- consist of two rectangular chimp-', of German silver or 
brass, to the under side of which the points are attached. One of the points is 
made so that it can be detached, and in. its place a point either for ink or lead pencil 
substituted. To use this form of beam compasses, fasten the metal clamps to the 
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ed^e of a wooden ruler, at the distance apart of the radius 
of "the circle to be described; with one point upon the 
required centre, the other point is swung around, and 
the arc or circle completed. I'nder the whole length 
of one of the clamps a screw with fine thread and milled 
head is attached; upon this screw the point i9 adjusted; 
by turning the milled head, the point can be m:ide to 
traverse from one side of the clamp to the other. The 
object of this screw is, after having adjusted the clamp 
on the ruler as near as possible, to enable the draughts- 
points very accurately to the required distance apart by turning it 

No. 170 represents the other form of the beam compass, in 
which the bar or rod is of German silver, about one-fourth of 
an inch in diameter, and divided into two or more sections, 
with screw joints, for the purpose of convenience in packing 
away when not in use. The points are attached to German 
silver tubes, which slide along the rod. One of the tubes 
can be adjusted to any position on the rod; but the other is 
fixed at one end, and can only be moved by the adjusting 
screw to regulate small distances. To prevent the tubes 
carrying the points from turning on the bar, a groove is cut 
the whole length of the bar, in which run steel guides pro- 
jecting from the inside of the tube. When the bars are 
screwed together, care must be taken to have the groove in 
each section brought to its right position to make the cut 
continuous. With these beam compasses there are two 
round steel points, a needle, pen and pencil points; the 
needle point fits in place of the round steel point, which is 
attached to the stationary tube, and the pen and pencil 
points fit in place of the Btee! point attached to the mova- 
ble tube. 

THE BDW PEN AND BOW PENCIL, 
instruments are indispensable to an architectural or mechanical draughtsman, 
ribing small circles from one-sixteenth of an inch to two inches in diameter, 

such as the heads of screws, the hubs and tires of wheels, 

&c, &c. 

There are two kinds of bow pens and bow pencils. Those 
represented by adjacent cut- are about three inches long, and 
the legs are extended and closed by the pressure of the fingers; 
the joint upon which the legfl move is the same as in the ordinary 
plain divide one of the legs is made with a permanent tie 

point, the other leg is a pen or pencil point; both legs are jointed 
in the middle, so that the points can always be set at right angles 

to the paper. 

The other and best form of bow pen anil bow pencil is that 
with Bpring and adjusting screw. Cf these there are two kinds. 
Those represented at N'os. 81 and 84 are made wholly of steel, 

except the handle, which is either of Ivory or German silver. 
The legs are in of one straight piece of steel, which is bent 
in the middle until the two points come within one inch of each 
other, and then highly tempered. A steel wire, three-fourths of 
an inch long, having a fine thread cnt on it, is fastened to the 
middle of one leg, and passes through the other; a small German 
silver nut is screwed on the end of this wire, and pressing 
against the leg, forces the points cl together; the parts of 

the legs above the screw being of t< steel, when the nut 

is loosened, the points will move luck with it. 

The other form of the spring bow pen and bow pencil is repre- 
sented by .N'os. 82 and B3, .The leg, bodj i handle are made 
of one piece of German silver or brass, three inches long; the 
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lower end of the leg is finished with a small tube and clamp 

screw, fur receiving and retaining a needle point; the body is 

almost twice the width of the ley, and a groove is cut the whole 

length of one of its sides; the pen or pencil point is attached to 

a tempered steel spring, the end of which is screwed fast into 

the upper end of the cut in the body; a steel wire, half an inch 

long, with a fine thread cut on it, is fastened into the body, and 

passes through the spring just above the pen or pencil point; a 

nut is screwed on the end of this wire, and bears against the 

spring and forces it in or lets it out of the cut in the body, which 

brings the pen Or pencil and the needle point nearer together, or 

puts them farther apart. No. 82 represents the bow pen°; the bow pencil is constructed 

in the same manner, but has a point for lead pencil instead of ink. No. 83 has both a 

pen point and a pencil point, and by simply changing one point for the other, can be 

used as a bow pen or bow pencil. 

DRAWING PENS. 

This is a most important instrument to every draughtsman, and should be well 
made and always kept in good order. It consists of two steel blades, attached to an 
ivory handle, and so bent that when the points are almost touching 
there is space between the blades for holding ink. One of the blades 
is hinged where it joins the handle, so that it can be opened away from 
the other blade when it is to be cleaned. A steel screw, having a 
German silver head, is passed through the hinged blade and screws into 
the other blade; by turning this screw the points can be brought to 
the distance apart for making the required thickness of line. There 
are three sizes of these pens, viz.: 4.\ inches, ~<\ inches, and S] inches 
long from the point of the pen to end of handle. To use the drawing 
pen, put the ink between the blades with a common writing pen, draw- 
ing it down and out between the points of the blades j 9i rew the blades 
to the proper distance apart for making a line the required thickness 
In drawing the line, the pen should be held firmly against the ruler, 
slightly inclined in the direction the line is being drawn; the points of 
both blades must touch the paper. The handles of most drawing pens 
are made to unscrew, and a needle io fitted in the screw end, which can 
be used for pricking drawings from one paper to another. 

When lines of red ink are to be drawn, it is found best to use a 
drawing pen having the blades made entirely of German silver instead of steel, as the 
acid in the ink does not act upon and injure the German silver as quickly as it ioes 
the steel. 

RAILROAD DRAWING PEN. 

For drawing close parallel lines in mechanical and architectural drawings, or to 
represent canals and railroads, a double 
drawing pen is u?ed. It consists of two 
drawing pens attached parallel to each 
other on one handle; the distance of the 
two pens apart is regulated by the adjust- 
ing screw between the end of the handle and the top of the pens. 

DOTTING PEN. 

The dotting pen is made like the drawing pen. but has a finely toothed wheel, which 
revolves between the points, and instead of a con- 
tinuous ink line, it makes a dot for each tooth, a 
consequently, a line of dots, when drawn b en 

two points. " It is used when imaginary lines are to be shown on the drawing. 

MAP PERAMBULATOR. 
The map perambulator is used for measuring the length of curved lines, such as the 
Lrsesofri t and roads, A -■- It consists of a finely toothed whi ibout three- 
fourths of an im li in diameter working ba< k and forwards upon a fine steel w; the 
■■•■ - supported in a neat German silver frame, to which an ivor indie is attached. 
To use the instrument, screw the wheel against the side of the German silver frame, 
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from which a point projects almost to the lower edge of the wheel, then roll the wheel 
along the crooked line until it reaches the end; then go to the scale on the edge of the 
map or drawing, and roll the wheel hack to the side of the frame from which it was 
started, and the length of the crooked line will he ascertained. 

Every draughtsman should provide himself with a fine oil stone for dressing the 
points of his dividers and pens, so as to keep them always in perfect working order; 
he should also have a fine piece of buckskin, for wiping the instruments off before re- 
turning them to the case. In handling and using the instruments, the steel parts 
should come in contact with the fingers as little as possible, as the perspiration rusts 
the steel, but does not materially injure the brass or German silver. 

THE PROTRACTOR 
Is used for plotting surveys and laying ofif angles in general. N03. 301 and 306 re- 
present semicircular pieces of horn, brass or german silver, on the middle of the 

diameter of which a dot or 
small cut is made, indicating 
the centre; the edges are 
divided into 180 parts or 
degrees, or 300 parts or half 
degrees; the best protractors 
are always divided in half 
degrees. The horn protrac- 
tors are made of a solid piece 
of horn, rolled as thin as 
writing paper; they are transparent, and the lines for each ten degrees are drawn 
almost from the centre to the edge (see No. 301). To reduce the weight of metal pro- 
tractors, and render them more convenient to use, a semicircular piece is cut out, having 
all round an edge one-half to three-quarters of an inch across; the circular edge is 
then divided in degrees or half degrees (see No. 306). 

To protract a survey, draw a north and south line, and take a point about the middle: 
bring the centre of the protractor over this point, and make the straight edge come even 
with the line; now set off the bearings on one side of the line for eastings, and on the 
other for westings; then remove the protractor, and draw faint lines from the centre to 
the points marked off, and with the parallel ruler, dividers and scale, bring the lines to 
connect, and form a figure of the survey. To set off an angle from a given point on a 
given line, bring the centre of the protractor to the point, and make the edge come on 
the line; then with the point of the dividers mark on the paper where the required 
degree comes, and draw a line from the given point to that point, and the angle made 
by the two lines will contain the required number of degrees. 

There is always more or less difficulty in marking off the degrees from the protractor, 
with the point of the dividers, to do it accurately and distinctly, so that when the pro- 
tractor is removed, the direction of the required line can be readily seen. 1 -viate 

this difficulty, the protractor with arm is made; the 

arm is simply a ruler of the same material as the 

protractor, jointed to the centre, so that it can be 

revolved from one side to the other; it proj- about 

three inches beyond the ed. of the protractor. 

After pitting the protractor on the line with its centre 

over the point from which the line is to 6tart, bring 

the beveled ed f the arm to the required degree, 

and with the point of the | il resting against 

that e draw a straight line; now, when the 

protractor is removed, t is no doubt about 

the position and dire '.ion of the line. 

The protractor with arm is divided in half degrees, and with it angles can be laid off 

correctly to fifteen minutes, but when great ac« 1- v> be ed, and the angles 

are requ.red to be laid off to the very minute, a vernier must be attached to the arm. 

It «s made by w ting the arm, and cutting a square ope: in il be part wh- it 

crosses the edge of the protractor : the t of the opening • u meets the graduated 

of the protractor, is divided in such a manner as to enable the p of a degree 

less than thirty minutes to be accounted for correctlj, when laving off the anMe For 

a general description of verniers, see Gillespie's Land Survey, Chapter II. p; 
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A whole circle protractor is made and used the same as the half circle: it is in realitv 
two hall Circle protractors, having the same diameter ' 

The bevel Protractor is made of steel ; it is half circle and with arm ; its straight edfre 
projects Ik\ ond the arc both ways. 1 he arm, 
instead of being fastened permanently at the 
centre, as is the case in other protractors with 
arms, has a narrow opening cat in it, almost 
from one end to the other; the arrangements 
which hold the arm to the protractor fit in this 
cut, and a clamp nut retains it in its place 
by loosening the clamp nut the arm can be 
slipped so as to project above the arc, or be- 
low the straight edge, as may be wanted. 
This protractor is intended for the use of 
machinists, in obtaining or laying off bevels upon a niece of machinery. 

RECTANGULAR PROTRACTOR. 

This form of protractor is generally made of ivory, and six inches long, by one and 
three-quarters to two and a half inches wide; three edges of one side are divided in 
parts corresponding to the degrees and half degrees of 
the semi-circular protrai tor, the other edge has a divi- 
sion half way between the ends which represents the 
centre of the circle and the point in which the lini 
around the three edges would all meet, if continued. 
To understand the graduations around the edges, take 
a half circle protractor and bri Qg its centre to the mark 

on the side not graduated, and make its straight edge correspond with that side ; now, 
it will be found that where the graduations on the edges of the two protractors come in 
contact they represent exactly the same number of degrees; and if the other lines on 
the rectangular protractor were continued they would meet the corresponding ones on 
the semi-circular protractor. This protractor is used for the same purposes and in the 
same manner as the semi-circular protract ir. 

Besides the protracting scale around the edge ne side of the rectangular protractor 
has on it a diagonal scale of equal parts, and scales of 20, 25, 30, 35, 40, 15, 50 and 60 
equal parts to the inch ; also, a scale of chords for arcs of a c four inches diameter; 
on the other side are scales in., .}, $, J, , : , J, 1, 1 1 , 1] in., each subdivided into 

twelve parts; also, a scale of chords for arcs of a circle six inches diameter j the edge 
which has the centre murk on it is divided into forty parts to the inch. 

The diagonal scale consists of a series of eleven parallel and equi-distant straight lines ; 
across these, and at right angles to them, another \t of lines are drawn, having the 
spaces between every two lines to i lure exactly one-quarter of an Inch. The topaud 
bottom line of the eleven parallel lines have the first quarter of an inch divided into ten 
equal parts, also, the last half of an inch. A line is drawn from the first of these small 
sub-divisions of the 6rst parallel lit"- diagoi 9 the other nine lines, to the be- 

ginning of the sub-divided pari of the lower line; and from i of the other sub- 
divisions of the upper line, lines are drawn parallel to the first dia >nal line. It is 
readily ., that at the point where one of tie tl lin b one of ti. 

nine dlel lin It in- tance from the perpendicular line by one-tenth of 

one of the small sub-divisions for every parallel line. 

Tot, off distances of two figur 3, saj 46,— chains, feet or miles,— place one point 
of the dividers at the fourth perpi r line on the top parallel line, pen the 

dividers to the sixth sub-division at the beginning of the line U we have thre< ices 
G g ur< a to take i >ay 467,— chains, feet or mil i pen the dividers as before, along 
the top line, from the fourth perpendicular line to the sixth sub-division ; now bring the 
p ant of the divid fourth p< adicular line to the seventh parallel line, the 

her point of the divider, then will nut b< the inter tgonal line 

and the renth parallel line; but when it is opened to that point the dividers will take 

in the required distance, viz., 467 

General Rule.— To take ofl number to three places ol u. i from n il 

ale: on the parellel line, in I by the third figure, m ire from I a liagonal line, 

indicated by the second figure, to the perpendicular line, indicated by the first figure. 
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Are those which have one inch, or a portion of an inch, divided into a number of equal 
puts; they are marked 20, 25, 30, 35. 40, &C., &c. ; and it is to be understood that U 
one of the fine divisions at the beginning of the lines is that part of an inch repi ited 
by the figures before the line ; that is, if 20, each one is the 2 'j of an inch, and it" 40, 
each division is the J ff of nn inch. There are but ten of the finer divisions marked oil 
at the beginning of each line, after that, each graduation represents ten of the very 
email ones. On the ivory protractors, and the scales usually with sets of instruments, 
it will he found that there is another set of divisions over the fine ones, on each line ; 
these divide the first large space into twelve equal parts. 

The measuring chains used by engineers are fifty or one hundred feet long, and each 
link one foot long; therefore, if each one of the large divisions on the scales is called a 
chain, the fine divisions will each represent ten links, if the chain need be one hundred 
feet long, and five links, if a fifty foot chain is used. The size of the drawing is there- 
fore regulated by the selection of one of these scales to lay off the length of the Van 
bv. if the measures are in feet and tenths of a foot, each of the large divisions can 
be called one foot, and each of the fine divisions will be one-tenth of a foot. If the 
measure is in feet and inches, each one of the large divisions can he called one foot, and 
each one of the twelve fine divisions above the other fine divisions, will be one inch. 

ARCHITECT'S SCALES, OF EQUAL PARTS. 

In making a plan of a building or a drawing of a piece of machinery, it is necessary 
to make a small fraction of a foot represent a line, which, in reality, measures a whole 
foot ; the scales mostly used for this purpose are T 'g of an inch, ^ 2 , |, J, f. £, f, f, 1, H, 
and 3 inches to the foot; that is, every 16th of an inch is laid off the whole length of 
the scale, to represent feet, and the first 16th is divided into twelve equal parts, to repre- 
sent the inches ; and the same with the fa, and all the other divisions to 3 inches to 
the loot. 

SCALE OF CHORDS. 

The chord of an arc is a straight line joining the two extremities of the arc. The 
graduations on the scale of chords represents the length of the chords of all arcs, from 
one degree to ninety degrees. The chord of an arc of sixty degrees is always equal to 
the radius or half the diameter of the circle. The chord of sixty is always Q9ed for 
describing arcs for laying off angles, or measuring angles already laid off. 

On some of the ivory scales there are found a number of other graduations, marked 
Rhu., Lon., Sin.. Tan., S. T., Lat. These initials stand for Rhumbs, Longitudes, Sines, 
Tangents, Semi-Tangents, and Latitudes. As these are only used in the study and appli- 
cation of navigation we will omit describing them here, and refer those who wish to 
know their application to Heather's Treatise on Mathematical [nstruments, page 16. 

The scales des<- d in the preceding pages are those usually found on the six inch 

ivory protractors, and six inch ivory scales. As a general rule, draughtsmen wonld 

prefer scales of greater length than BIX im bes, and with only a certain class of divisions 
on them. The Ivory Chain S ale is twelve inches long, and has two edges 1 led, 

and graduated either to 10 and 10 parts to the inch, or 10 and 2 kd so on up to 100 

parts to the inch ; the fine graduations being continued the whole length of scale. 
The Triangular Chain Scale is made of well-seasoned boxwood,; the six edges are 

graduated each with a single s< viz: 
one edge has 10 part9 to the inch, one 
20 parts, one 30 parts, one 40 parts, one 
50 parts, and one GO parts. 
_ The Triangular Scale for architects 

has five edges, graduated with two 
scales on each edge follows: 
edge has each fa of an inch, and each f 6 of an inch marked off; the fa are number 
from one end and the f e from the other. One edge has each £ of an inch, and each 
J of an inch ; one edge has each * of an inch, and each \ of an inch ; one edge has ea 
^ of an inch, and each an inch ; one edge has every 1 \ inches, and every 3 inches ; B 
one edge is divided into Inches and ICths of an inch. The first division of the fa 
ecale is divided into four equal parts ; consequently, if the fa represent one foot. c... h 
of the sub-divisions will represent 3 inches. The , 3 S , |, \, and }, have the first division 
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Bd into twelve equal parts; therefore, if the primary division represent 
ot the sub-dmsiona will represent one inch. The 1 and | of an inch 
first division divided into twenty-four equal parts ; therefore, if the primarv divisions 
represent one toot, each of the sub-divisions will represent the halt of an inch The 
1 inch and H inches have the first division divided into forty-eight equal parts- and 
it the primary division represent one foot, each of the sub-divisions will stand for 
one-quarter of .'111 inch. The 3 inches has the first division divided into ninety-six 
equal parts; and it the primary division represent one foot, each of the Bub-divisions 
will represent the one-eiglnh of an inch. 




ofl on the body of the scale. The primary division of each scale is divided into 
elve equal parts, to represent inches; and in the ,. ;. .. ;, 1}. l'. 1 l 2, - 1 . 2i, 

and 3 inch Bcales, the primary divisions of each is also divided into ten equal parts! 

by faint dots over the twelve parts; each one of these represenl the one-tenth of a 

foot, when the primary division is laken for one foot. 

The Ivory and Boxwood Architect's Scales, with 16different graduations, all brought 

to the edge, Nos 110 and 458 have the same graduations on them as Nos 106 and 

d">4: but have them arranged in such a manner that the divisions of each graduation 
come oul to one or the other of the four edges. The advantage of having the gradua- 
tions "i, scales come oul to the edges is, that the edge of the seal.- can be brought to 
the line, and the required distance marked off without taking 11 with the dividers, 
thereby insuring gn r accuracy and less trouble. 

PAPER SCALES. 
A very convenient though not very lasting scales: are printed Prom copper-plates 
on strip- of card-board ; they are nineteen inches long by one and a half inches '.vide; 
each strip bus but one scale on it, and that on our edge. They are usually pul up in 
sets of six, thus: \. \. |, 1. 1'. and 3 inches to the foot, for series A; and : 

., and j ol an inch to the foot, for series B; and 10, 20, 80, 10, 50, and UO parts 
to the inch, for series C. These scales 1 tig made of the same material as the paper 
upon which the drawing is made, the expansion and contraction, from moisture and 
heai. are equal upon both: another advantage is, they are not as liable to til the 
paper as scales made of other material. 

STEEL RULES. OR SCALES, 

These scales are intended for the use of machinists, in making nice measurements on 
delicate work, i hey are made of steel, and divided into inches on all four of the 1 is; 
the first inch ou one edge is divided into 16 equal parts, the nexl inch into 32 equal parts, 
and the next into 64 equal part-. Another edge 1 as tin first inch divided into 20 equal 
parts, the next inch into 50 equal parts, and the next inch into 100 equal parts. Anol her 

ge has the first inch divided into 12 equal pan-, the next inch into 24 equal pai md 
the next inch into is e^ual part - : and the fourth edge has the firsl nodi divided into 8 
equal parts, the next inch into 14 equal parts, and the next inch into 28 equal parts. 

THE SECTOR. 

These are usually made of two 1 ry, each six inches long, nnd jointed 

her like the carpenter's rule: it is an instrument but little used a( the present 

time, and therefore we will no! attempt to enter into a description of it here, but 

refer for complete information about its construction and use, to Heather's Treatise 

on Mathematical Instruments, page 34. 

STRAIGHT EDGES, 

Are rulers, the edges of which are very carefully finished, to enable the draughtsman 
to draw a perfectly Btraight lino. They are made of some kind of hard wood or 
metal. The metal "one can be made more accurately than the wo« den ones, becati 
their edges can be ground on iron plates, with • merj - and finally finished by grinding 

the edges of two rule- together, also with emery. 

In order to ascertain whether a itraighl edge is perfectly true. two of them 

and place one edge of one against an edge of the other, and hold them up between 
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the eye and the light, and observe if any light can be seen between the edges; all 
the edges should be tried in the same manner. 

TRIANGLES 

Are used for laying off angles, and with a straight edge for drawing parallel lines. 
They are made of hard wood, rubber, or metal, and are either solid or with open centre ; 
the angles are usually 30, 60, and 90 degrees, or 45, 45, and 90 degrees; the length of 
the sides vary from 5 to 12 inches. The wooden triangles are lighter, less expensive, 
and less liable to soil the paper than the metal, but cannot be made so accurately; 
the wood triangles are also apt to warp and become incorrect by wear in using. The 
advantage of the open orer the solid triangles is, when of wood that they are less 
liable to warp, and if of metal they are lighter; besides these reasons, they do not 
conceal so much of the drawing, and iu using them the draughtsman can see better 
how to draw his lines. To see if the right angle of a triangle is correct, draw a straight 
line, and bring the edge of one of the sides exactly on it, having the right angle about 
the middle of it; then draw a line along the other side, from the right angle; now, it 
is to be supposed there is a right angle on each side of the last line drawn; to prove 
it, take up the triangle and place it in the same position it occupied before, but on the 
opposite side of the last line ; now, if the angle of the triangle is not 90 degrees, when 
one side corresponds with its line the other will not. To prove the angle of 30, see 
if it is one-third of ninety, and the angle of 60 should be double of the 80 angle^ 

The edges of the triangle can be tested in the same manner as the edges of a straight 
edge. The simplest way to test the right angle of a triangle, is by the right angle of 
the T square, one edge of the triangle being held against the blade and the two right 
angles brought together; the other side of the triangle should fit evenly on the head 
of the T square; the other plan is the most correct, as there may be an error in the 
angle of the T square. The triangle is one of the most useful articles in a draughts- 
man's set of instruments. 

IRREGULAR CURVES 

Are made of wood, horn, or rubber; a variety of curves are cut upon the outer edges, 
and pieces are cut from the body in such a manner that there is a curve for every side 
of the opening. These curves are much used in design drawing, also for architectural 
drawing; some little use is made of them in civil engineering- The various patterns 
are fully illustrated in our Catalogue. 

T SQUARES 

Are usually made of hard wood or rubber, and are of three different kinds. The first 
kind has the cross-piece or head fastened permanently and securely at right angles to 
the straight edge or blade. The second kind has the head attached to the blade by a 
clamp-screw, which allows the head to be fixed at any angle to the blade, and firmly 
clamped where fixed. The third kind has the head permanently and securely fastened 
at right angles to the blade, and a secondary head of the same size attached to it with 
a clamp-screw, and thus, when other angles than right angles are to be made, the 
movable head can be fixed at the proper inclination to the blade, while a right angle 
is still maintained by the fixed head. In the first two kinds the blade is fixed to one 
of the flat sides of the head, and when used, the edge of the head comes against the 
side of the drawing board, while the blade lies evenly on it; in the third kind the 
blade is attached between the two parts of the head, so that in using either the fixed 
or movable side there is an edge to come against the drawing board, while the blade 
rests on the board. 

The T square is always used in connection with a drawing board, and with it and 
a triangle all the straight and parallel lines of a drawing are very ily added ; the 
head of the T square being held against the edge of the board, and the triangle rest* 
ing against the edge of the blade, along which it can be slid for making parallel lines; 
by sliding the head along the edge of the drawing board other parallel lines can be 
drawn. The edges of the blade of the T square arc apt io get rough from constant 
use; to prevent this, and also to make the blade Bliffi r and less liable to warp, a thin 
strip of brass is Bet into the edges, and finished oft' smooth and hu« 

The angles of the T square should be tested in the same manner as the angles of a 
triangle, and the edges of the blade as the edges of a straight edge. 

PARALLEL RULERS 
Are of two kinds; the first and most common c< tfl of two Straight edges, of ebony 
or metal, from six to twenty-four inches long, by three-quarters ol an inch to one and 
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a half inches wide, joined together by two parallel strips of brass, which move upon 
pivots at the points where they are attached to the rulers; thus, when the bare are 
put apart they are always held parallel to each other by the brass strips, consequent] v. 
if the edge of our of tin- bars is brought to a tine, and firmly held there, and the othei 
bar pushed away from it, a line or lines drawn by the second bar will be parallel to 



the original line. 



ROLLING PARALLEL RULERS. 



The other form i^ a solid Straight edge, from nine to eighteen inches long, by two 
inches wide, made of a thick piece of ebony wood, or metal; this is mounted upon two 
small rollers, of equal diameters, one near each end, and both revolving upon one axis. 
If one edge is brought t«> a line, and the ruler is pushed from it, the two rollers being 
of equal size, and on the same axis will move both ends along the paper with equal 
rabidity; and any linos drawn in the new position will be parallel with the first line. 

Some of this form of parallel rulers have the edges graduated, which is very con- 
venient in many kinds of drawings; the circumference of the wheels are often gradu- 
ated for the purpose ot drawing a number of parallel lines at the same distance apart. 

FASTENING TACKS 

Are small nails used for fastening the paper to the drawing board; they have large 
flat heads and very small sharp poinis; the heads are round, and made of brass, Ger- 
man silver, or steel, and the points of the best tempered steel, carefully sharpened. 
In putting them into the drawing board, the poim should be well started with the 
fingers, and the pin pushed home with a small bottle cork. If the thumb is used for 
pressing them in tl is danger of the upper part of the pin coming through the 

head, and injurin e thumb. 

A new form of i ning tack has iu<=t been introduced ; it is a right-angled piece 
of metal, each side of which is one-half an inch long, with three points; it is intend 
for fa-tening the paper at the corners. 

HORN CENTRES 

Are circular pieces of very thin semi- transparent horn, about one-halt* an inch in 
diameter, with v< ry shorl and delicate steel points projecting from one aid They 
are used to put over the point which i^ to be the centre of several circles or arcs ; the 
centre point can he seen through the horn, and the point of the dividers can be put 
directly on the centre poinl ; inn \\\r paper is shielded from being punctured and dis- 
figured by frequent use of the same hole as a centre. 

THE DRAWING BOARD. 

A good drawing board is indispensable to the draughtsman. The qualities it is 
necessary that it should possess are an equal surface, ami perfectly straight c- at 
right angles to each other. For these reasons the best drawing board is that which 
will leave the wood free, so as to allow these changes to take place without affecting 
the surface or square of the board. This is nearly effected by those described under 
No. 680 of our Catalogue. In addition to the above described form, we have the 
' imped Drawing Board, shown and priced in No. 676 of our list, and the Dovetailed 
Board, as described in No. 677. The Panelled Drawing Board, shown in illustration 
No. 679, is a rectangular frame of walnut, with an ..pen centre, into which a soft pine 
board, carefully planed and perfectly smooth, is fitted, and fastened in with buttons. 
The frame is made of hard wood, so as not to wear easily and become incorrect, and 
the centre of soft wood, so thai the fastening pins can be easily put in. The angles 
and edges of the frame should be as correct a- possible ; though a little inaccuracy in 
these respects is not very important, as ouly one side is used for resting the head of 
the T square against, and the lines which would require another side to be used are 
added with the triangles and the dividers. All of our boards are made of the very 
best, well seasoned, straight-grained pine wood, especially selected and steam-dr 

for the purpose. 

AMSLER'S POLAR PLANIMETER. 

By means of Amslbb's Polar 1'lanimftf.r, a person entirely ignorant of Geometry 
may ascertain the area of any planimetrical figure, no matter how irregular its out- 
lines may be, more correctly and in much Bhorter time than the most experienced 
mathematician could calculate it. 
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The management of the Instrument can be easily learned in half an hour, and in 
size it is no larger than a two feet folding rule. 

The Planimeter indicates square feet or square inches, and acres for surveying. 

Directions. — Preparatory to the use of the Instrument, ascertain its state: — The 
Index roller D must play easily without coming in contact with the nonius (or ver- 
nier). The screw centres, on which its axis revolves, must he adjusted so as to allow 
perfect freedom of rotation; the same is to be observed for the centre pin C. 

The needle point E ought to project but very little from its socket. Great care 
must be taken not to bend any part of the instrument. 

To ascertain the area of a figure in square inches, slide the square rod A into the 
tube H, so that the line marked 10 sq. in. (10 square inches) Btandfl fair with the 
bevelled part of the tube J. Then set the instrument on the paper, so that the index 
roller D, the tracing point F, and the needle point E rest on the paper; press the 
latter point a little on the paper, not enough to pierce it through. This point is to 
remain stationary during the whole operation. Bel the tracing point F on any point 
P of the outline, and mark that point, and read off the state of the counting wheel 
G. and the index roller D. Suppose the counting wheel indicates 3 (as in cut.) the 
index roller 905 (90 degrees to be read on the index roller, and 5-10 on the nonius) 
so that the of the nonius stands on 90 5-1000 of the circumference of the index 
roller. Write down the number just read off thus, 3, 

Now follow with the tracing point F, the outline of the figure, or part of the figure, 
to be in 1 tsured, with great exactness, in the same direction as the hands of a watch 
Would move, until you arrive at the starting point. 

Straight lines may be followed along a rule; then read off again the state of the indi- 
cators. Suppose you find now 5,763, i.e. the counting wheel indicating-",, and the 
index roller and nonius 70 3-10 degrees. From these two readings the area found is 
to be obtained, and here two points are to be considered. 

A. It the needle point E is outside of the figure just traced round, the first num- 
ber (3,905) is to be deducted from the second number (6,7< i. 

5,763 

3,905 and the remainder (1,858) is to 
be multiplied by ten equal 

18,58: 

which is the area desired, 1,858 

B. If the needle point E is inside of the outlines of the figure, add to the number 
last read oft" (5,763) the number marked on the side of the square rod next to where 
10 sq. in. is marked on tbe upper >-ide. 

In this case it is 20,240, the last number 5,763 read off 
The number on side 20/240 



amount the number first read off 



26,003 Deduct from this 
3,905 



22,098 

Multiply this remainder by ten, equal L'20,98, and this is the amount of square 
inches, or area of the measured figure. 

It is of no consequence whether the roller moves inside or outside of the outlines 
of the figure, provided it moves on a smooth surface eveu with the figure. 

To obtain the area in square feet, slide the square rod iuto the tube up to the line 

marked 0,1 sq. ft. or 0,6 Bq. It. In this case the difference between the first and 

second readings of the indicators is to be multiplied by 0,1 or 0,05. If the difference, 

instance, is 4,653, the rod being up to the line marked 0,1 sq. ft., then is 4,653X0, 

1 = 0,4653 equal to the area in decimal fractions of a square foot. 

It' the needle point is within the outlines of the figures as described in B, proce 
the same way as at B, but multiply by 0,1 or 0,05. 

If the figure to be measured is at a reduced scale, the result has to be multiplied 
by the square of the proportion of the reduction. If the proportion of the figure to 
the full size is as 1 : 10. the result is to be multiplied by 10 2 =lOO — for instance: the 
result of the first example is 1,858, which multiplied by 100, (1,858 X 100)= 1868 sq. 
inches, would be the amount of the area. 

Il the amount of acres is to he ascertained, the proportion of the reduction being 
1 : 1000, slide the square rod up to the line marked 2 ac. 1 : 1000, or 1 ac, and operate 
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as indicated above ; the result is to be multiplied by 1 or 2 instead of 10 or 5. If the 
rod is set up to the line marked 1 ac, no multiplication is necessary. 

Should the plan of the piece of land be drawn on a smaller scale thon 1-1000, for 
example l-50O0th, then multiply the result with the square of the proportion of the 
reduction to the scale of 1-1000. Thua far the Bcale of 1-5000 the result would have 
to be multiplied by 6 5 = 25 d ."»ni»o being to l-1000th as 5-1.) It' the Bcale is 
l-500th multiply the result by \* -. \. that is to say, divide the result by I. 

Remark. — If on reading off the horizontal or counting wheel <i. the indicator points 
near the middle line between two figures, say between 3 or 4. thru see how the ind 
roller stands to the nonius. If the on the nonius is on the lower side of the of 
the roller, therefore near LOO, then read 3, but if the on I he nonius is on the upper 
side, therefore near on the roller, then read 4 for unity. 

If the horizontal wheel turns on its axis during the tracing operation, so that it 
goes beyond (in LO and even mark- several revolutions and then stops al any 

number, for instance 7. you read 17 or 27, &C, adding as many tunes ten as the 
wheel has made full revolutions. 

li is easy to notice the number of revolutions. If the wheel G marks 6, and tip- 
roller 1» is for inst i nee onOdegi ees 7-10 de -. or on 4 degrees 7- 10 degrees, then 
tin* reading is of course 6,007, or 6,047. The number read off the nonius always 
taking the third place after the units. 

The cut a the Instrument two-thirds the natural Bize. 

Drs oen, Engin - Surveyors, Ship Builders, Irchitei M inists, will please 

•nly to th animation of this instrument, and they will a ice 

convin I eat importance and value. 

CROSS SECTION TRIANGLES AND BATTER ANGLES, 

Are a series of les con I in railroad engineering, Thi ' Sec- 

tion l i ingle h i c and perpendicular proportional to each other, and is u- 

for drawing cross sections of cuttings and embankments. 

Batter Angles are used for Irawiug the batter or slope in rock, cuttings, walls, and 

piers. 

RAILROAD CURVES, 

Are thin pieces of wood or card-board cut into arcs of circles of radii from 2 to 250 
inches; they are - rally made from ■> to 1" inches long by '1 inches wide, the length 

increasing with the radiui 

For description of the dififerenl kinds of Drawing Paper, Color-. Brashes, Pencils, 
their use and how to use them, we would ref rren's Manual of Drafting 

Instruments and Materials, on page 111 of this I atalogue. 

POCKET COMPASSES, 

Are small compasses,, of Bizes not too large to be carried with convenience in the 
pocket, and are very useful in travelling, in ordcrihai the relative positions of places 
may be known al all times. They are madeofagreat variety of plan- and forms; as 
without stop and with stop to needle ; with covers to tare and without; with agate 
utres to needle and without, and with graduated dials and w ut. The stop 

th- -die is an an igement by which the needle can be lifted off th ntre pin a 

held tightly against the glas ce, when the compass is not in us ad thereby pre- 
vent the rapid dulling of the point and wearing of the centre, which takes place wh 

the n Ik- is constantly in motion. The 1 of the cover is to prevent the gla 

which the face from getting broken, i I the compass injured in otn 

Th te cent. watch jewel, fixed in the centre of the needle, where it Bets on 

thi atre pin; the jewel being very Bmooth and bard caul he needle to vibra 
an .tie more correctly, and does not become worn by the point, though in constant 
. The object of the graduated dial is to give the exact bearing of a place irom a 

ven point. 

THE UNIVERSAL SUN-DIAL, 

1- a pocket compass, over the face of whirl, a metal rim is hinge I h g its upper 
livided into the proper divisions to represent h. id minut. jtraigni 

pin i ed in the centre of the rim or dial, upon a bar, the oi which revo 

the -d,.. of the nm: when in use the pin is upright, and when not m use ^is turn 
do level with the rim. A graduated are of 90 degrees is attached ^ the compass 

face, and pa- H.rough the- ide edge of the dial r.n. : this arc is jointed at Us 
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